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THE PR2D (PLACE, ROUTE IN 2-DIMENSIONS) AUTOMATI C 
LAYOUT COMPUTER PROGRAM HANDBOOK 

SUMMARY 


Place, Route in 2-Dimensions (PR2D) is a standard cell automatic layout 
computer program for generating Large Scale Integrated/ Metal Oxide Semi- 
conductor (LSI/ MOS) arrays, and is one of the software components of the 
NASA/ MS FC Computer Aided Design and Test system (CADAT). The PR2D 
program source is available from the COSMIC software distribution system. 

This material describes the compilation, loading, and execution of the 
program on a Sigma V CP-V operating system located at NASA/ MSFC. This 
material can also be used as a guide in the conversion and execution of the 
program at other facilities even if equipped with different data processing 
systems. 

The PR2D computer program is written in FORTRAN IV and consists of 
50 FORTRAN source routines including the main program. 

One source routine of importance is the input/ output routine, which is 
usually unique to each installation. This routine was called TAPES in the 
original RCA source but was modified and renamed lOSCR for the Sigma V 
CP-V installation. The commented source for the routine can be used as a guide 
in creating an input/ output routine for a particular system. 


I. COMPILING AND LOADING PR2D 


With the CP-V FORTRAN, large programs can only be compiled 
sequentially from tape, not from disc. Therefore, it is easier to edit the total 
source (approximately 30 000 card images) on a disc file and then compile and 
load the program with a batch job that copies the PR2D source file to tape and 
then compiles from the tape. Loading can be done in the same job or with a 
separate batch loading job. 



Individual routines can be modified by copying them from the total source 
file into separate source files and editing them individually. The separate 
source files can be compiled on-line to generate the object modules. A batch 
load run is made to include the new rather than the old object modules. This 
procedure works well if changes are limited to a few routines. 


1 1. FLOWCHARTS OF THE MAJOR PR2D FUNCTIONS 


Flowcharts of the major functions MAIN (program executive), PLACE 
(executive routine PLEX l), BOUTE (executive routine RTEXl) , and ARTWORK 
(executive routine ARTEXl) of the PR2D program are included for aid in under- 
standing or making modifications to the program. The flowcharts for MAIN, 
PLACE, ROUTE, and ARTWORK are shown in Figures 1, 2, 3, and 4, respec- 
tively. A suggested overlay structure for loading PR2D is shown in Figure 5. 

Listed in Figure 6 is a job control setup deck to compile and load the 
PR2D program with the MSFC Sigma V CP-V operating system. Compiling and 
loading require approximately 45 min of CPU time, with load time being 
insignificant. 

A listing of PR2D related files and PR2D object modules created by the 
FORTRAN compiler and their sizes in granules (l granule equals five hundred 
and twelve 32-bit words) are shown in Figure 7. 

The created load module ( LMPR2DC) requires 146 granules of disc 
space and approximately sixty four thousand 32-bit words of memory to run. 
During a normal computer run, PR2D generates data files along with the art- 
work output file and requires approximately 1000 granules of temporary disc 
space for a 200 x 200 mil chip. The temporary disc storage requirements are 
a function of the design complexity. Execution time can vary from 5 min to 1 h 
of CPU time determined by the design complexity. 


III. EXECUTING PR2D 


The input data to PR2D consists of a number of program control 
parameters, logic pattern assignments, and the interconnecting nets. The 
program reads the input data, searches a data file (pin data file) for data on 
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each pattern, generates a placement of the patterns (PLACE), interconnects 
the patterns (ROUTE) , and outputs the artwork for the layout (ARTWORK). 

Two examples of layouts that have been created with PR2D are included in this 
material. The first is a 4-bit adder done in silicon on sapphire and the mate- 
rial includes the partitioned logic diagram (Fig. 8), a complete PR2D computer 
run printout, and the resulting unmodified chip layout ( Fig. 9) . The second 
example is a programmable timing circuit done in bulk silicon and the material 
includes the partitioned logic diagram ( Fig. 10) , the job control and input data, 
and the resulting unmodified chip layout (Fig. ll). Table 1 lists the effects on 
the layout of the C015 Programmable Timer if the number of logic cell rows are 
varied by PR2D. 

With the MSFC CP-V operating system, PR2D control and input data are 
created with an on-line editor and batched into the job stream. 

By way of the PR2D mode control parameters, functions of the program 
(place, route, etc.) can be executed in steps for flexibility and reduced com- 
puter run times. Due to interaction between the layout control parameters, it 
is best to start with a working set of parameters (from the included examples) 
and carefully make variations on them. Their impact upon the layout should be 
observed by plotting. The included PR2D users guide and control parameter 
definition list describes the format and effects of each user option. Combina- 
tions can be found that achieve a desired layout. 

The PR2D program outputs a map or printer plot that can be assembled 
into the final chip layout. All pertinent data with regard to the layout are shown 
on the map, and a printout of the chip statistics is output. 

It has been our experience that modifications are required on the final 
PR2D layout. These modifications may be as simple as correcting misplaced 
test transistors, border modifications, or labeling. However, they have included 
uncompleted ground bridges to the cells and missing wiring segments. It is 
recommended that the layouts be carefully studied and each net manually checked 
against the plotted design layout. At MSFC these modifications are currently 
done with interactive graphics. However, they were done before by manually 
editing the PR2D artwork output data. 

The EXEC (first routine of the source) contains a well commented sec- 
tion describing the functions of the mode control and layout control parameters, 
and has been included in this material. It is suggested that this be studied 
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carefully and used in conjunction with the simplified users guide when using the 
PR2D automatic layout program. 

The PR2D program has been used to create numerous random logic 
arrays in different technologies at NASA/ MSFC, While the program is large 
and complex, it is practical to implement and to learn how to use. It can 
produce quick turnaround layouts in mature technologies with acceptable 
device densities for many applications. 


IV. SIMPLIFIED USERS GUIDE FOR PR2D 
PROGRAM (INPUT DATA) 


The following paragraphs list various input data and control cards for 
the PR2D program. (Section IV. H. lists PR2D program format modifications.) 


A. Mode Card (412, 1614) Format 

The mode card is used to control execution of program functions, control, 
identification, and debug printing. 

1) Mode (l). Starting Function 

= 0,1 start with Input function 
= 2 start with Place function 
= 3 start with Route function 
= 4 start with Art function 
= 5 start with Manmod function 
= 6 error condition 

2) Mode (2), Sub-Restart (within Function) 

Start with parameter. Can only be used when Mode (l) = Mode ( 3) ; 
primarily used to debug program. 

= 0,1 start with first sub-function 
= 2 start with second sub-function 
= 3 start with third sub-function 
= 4 start with fourth sub-function 
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Mode ( 3) , Ending Function 

= 1 end after Input function is complete 
= 2 end after Place function is complete 

= 3 end after Route function is complete 

= 4,0 end after Art function is complete 
= 5 error condition 

Mode (4), Sub-Restart (within Function) Stop After Parameter 

Can only be used when Mode (l) = Mode (3). 

= 1 stop after first sub-function 
= 2 stop after second sub-function 
= 3 stop after third sub-function 
= 0,4 stop after fourth sub-function 

Mode ( 5) , Chip Identification Number 

Must be > 0 and < 1000. 

Mode (6), Technology Switch 

= 1 is for aluminum gate, bonded wire 
= 2 is for aluminum gate, beam lead 
= 3 is for silicon gate, bonded wire 
= 4 is for silicon gate, beam lead 
= 5 silicon on sapphire (SOS), bonded wire 

Mode (7), Pin Data File Control 

= 0,1 pin data are from tape 
= 2 pin data are from cards and tape 
= 3 pin data are from cards 

Mode (8) , Pin Data Validation Keys = nl, n2, n3, n4 

nln2 = revision level 
n3n4 = engineering level 



9) Mode (9), Chip Design Type 
Internally set to 1 

10) Mode (10), User Specification of Number of Device Cell Rows 

= 0 number of rows determined by linear mils of all active cells 
= n user specification of number of row 

1 < n < 13 

11) Mode (11) , User Specification of Number of Bonding Pads on Each 
Side of Chip 

= 0 program determined 
= n user specification 

n must be greater than number calculated by program 

12) Mode (12), Automatic Change of Specific Constants in Coding 

13) Mode (15) , Debug Control for Common data 

Equal to 1 or 2, print common data after Read of common data 
from tape 

Equal to 2 or 3, print common data after Write of common data 
to tape 

14) Mode (I 6 ), Debug Control for Place Function 

15) Mode (IV), Debug Control for Route Function 

16) Mode (18), Debug Control for Artwork Function 

17) Mode (19), Debug Control for Manmod Function 

18) NEW - Column 80 - Parameter Patch Control 
NEW = 1 - next card patches IP( JX)=JY 
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= 2 - The IP array is replaced by the next IPX words read in 
format 2014 from cards which follow. Elements which 
are blank or zero on the patch cards will not be changed; 
however, no further patches are permitted. 

= 3 - next card patches LIM( JX)=JY 

= 0 - no additional patches will be made. 

Cards read in modes 1 and 3 will contain the following data in Format 314: 

JX, JY, NEW. The value of NEW read in this field determines the mode in 
which the next card is to be read. 


B. Pin Data File (Cards or Tape), Header 
Data (10A4, 414) 


If data are on tape, file cannot be opened unless KEYl, KEY2, and 
KEYS are valid. If data are on cards and on tape, new header card will be 
copied to the new pin data tape ( if generated) . If header card data are blank, 
the header data from the old tape will be copied to the new pin data tape. 

This also applied to the revision date described in Bl. 

The program will automatically sort pin data by cell pattern number and 
by pin number within each cell type. If card data and tape data have the same 
cell pattern number, the program will automatically replace the new card pin 
data for the old tape pin data. 

1) Pin Data File Description (10A4) — Last 8 characters should be date 
file was generated in nn/ nn/ nn format. 

2) KEYl — Revision level of data, see Mode (8) data. 

3) KEY2 — Engineering level of data, see Mode (8) data. 

4) KEYS — Technology key for data, see Mode (6) data. 

5) NEW — The control to generate a new pin data tape. 
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a) If equal to zero, new pin data file tape will be generated. 

b) If greater than zero, a new pin data file tape will NOT be 

generated. 

C. Cell Pattern Header Card and Pin Data Cards 
(514, 10A4, 14) Format 

1) The pattern number must be entered on all cards (including header 

card) . 

2) The pin number must be zero for header card. The number of pins 
on each cell is not limited (can be 1 to N). Furthermore, not all pins need to 
exist and the pins need not be in numerical order. 

3) The pin reassignment flag must be zero on header card and on last 
card of each cell pattern. This last card is used to specify the X/Y limits of 
that cell. 

4) The pin X-coordinate must be zero on the header card. Enter the 
X-distance of the center of the pin from the origin of the cell in tenths of mils. 

5) The pin capacitance must be zero on the header card on reference 
pin Y-coordinate of cell from cell origin (distance of ground center to cell 
origin) . 

6) The cell description data are entered on header card and optionally 
on pin data cards. 

7) The technology code [same value as Mode (6)] must be entered on 
each and every card. 


D. Stop Control Card 

The stop control card following last pin data card is used to end reading 
of pin data file from cards. End of file will terminate reading pin data file from 
tape. The stop control card can be: 
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1) A blank card 

2) ’’STOP" entered in columns 25-28 of stop control card 

3) *’ENDb" or 'TdEND” entered in columns 25-28 of stop control card, 

E. Element to Pattern Assignment (1614, 14X, 12) Format 

Element number-pattern-position-row assignment are entered four to a 
data card. Elements need not be in numerical order or in sequence. That is, 
the chip may contain N elements and be assigned any unique element number 
between a and b, where 1:^ a. N:^ b:^ 400=*^. 

♦Because the program automatically generates 1 or more 

subelements for large cells, b + N , must be less than or 
, sub 

equal to 400. 

Element data are generated in sets as follows: 

1) Element number 

2) Pattern number 

3) User specification of fixed order of element in a specified row. 

( For nonbonding pad rows, all elements of that row MUST be assigned, but 
their order need not be assigned. ) 

4) Fixed row specification of element; i. e. , 

For ROW - -N, element will be in reverse orientation in row N. 

For ROW = N, element will be in normal orientation in row N. 

For Row = 0, element is not fixed to any row and will not be assigned 
to any row which contains any fixed row elements. 

Note: If user specifies any nonbonding pad element as fixed in a 
row, all other elements in that row must also be fixed. Specifica- 
tion of order within a row implies that the row must be specified, 
but the converse is not true. 
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The program will terminate reading element/ pattern data when an ele- 
ment and corresponding pattern are both zero or when a positive number is 
entered in columns 79-80 in the last card of these data. Once the element to 
pattern assignment has been completed, the program will automatically extract 
those patterns used in the chip design from the pin data file, 

F. Node List 

The program will stop reading node data when an end of file is read or 
if columns 77-80 of the last card has a value greater than zero, 

1. First Card of Node Card (2014) Format . This card contains the node 
weighting factor followed by element pin data in pairs (up to column 76). If a 
node can be completed in one data card, a node continuation card must be used 
and the pin for the last element must be the first entry on the continuation card. 
Columns 73-76 of the node card MUST be zero. 

2. Node Continuation Card (8X, 1814) Format. This card is used to 
read the pin number of the last element on the previous data card and additional 
element-pin data in pairs (columns 9-76). Node continuation cards may con- 
tinue to be used, as required, by making the pin number of the last element on 
a data card blank and placing the pin number in the first field of the next con- 
tinuation data card. 

G. Com mod Data Cards (414, 2A4) Format 

These data cards are used to modify any data in any array in common. 

This option can only be exercised (automatically) after common data have been 
recovered from magnetic tape ( READ subroutine) . 

1) LLl is the i index of the data in the array being modified. 

2) LL2 is the j index ( if required) of the data in the array being modified, 

3) LL3 is the k index ( if required) of the data in the array being modified. 

4) LL4 is the number assigned to each array in common: 


10 



LL4 = 

1 for CHIP (I) 

LL4 = 

2 for ICAP ( I) 

LL4 = 

3 for INFO (I, J) 

LL4 = 

4 for IP ( I) 

LL4 = 

5 for IPIN ( I, J) 

LL4 = 

6 for LCS (i) 

LL4 = 

7 for LIM ( I) 

LL4 = 

8 for MODE ( l) 

LL4 = 

9 for NODE (l) 

LL4 = 

10 for JART (I, J) 

LL4 = 

11 for JFAC (I, J) 

LL4 = 

12 for MAP (I, J, K) 

LL4 = 

13 for NOD (I) 

LL4 = 

14 for NR ( I, J) 


This number is optional. K the array name is entered for ALP variable (see 
item 7), the program will calculate LL4. 

5) LL5 is the new data to be stored in common (for numeric data) . 

6) BET is the new data to be stored in common ( for alpha data) . 

7) ALP is the first four characters of the name of the array in which 
data are being changed. This is optional. If the array number is entered for 
LL4, these data are not required. 


H. PR2D Program Format Modifications 

The latest modification of PR2D which included the SOS technology 
requires some input data modifications. In all cases, the data format changes 
are minor. If old data are to be used with the new program, only a few minor 
changes are required. The reason for these data format changes is to confine 
all data between columns 1 and 72. No data are allowed in columns 73 to 80. 

The following are the changes: 

1) MODE Data Card — The new format is (412, 1614). 

2) Parameter Modification Cards (INIT) — The effective format is now 
(II, 13, 214). The actual format is still (314). See EMIT subroutine for details. 
II and 13 represents V and C in equation IP(IV + C) = New Data. For example, 
columns 1 to 4 should be: 


11 


To Modify 

Data 

Alternate* 

10 + 10 

OblO 

7bll 

11 + 10 

IblO 

7111 

12 + 10 

2bl0 

7151 


*(b = space or zero) 

That is, the user may enter the IV variable plus the offset constant C to calculate 
the correct index in the array IP( I) , where V = 0, 1, 2, 3, 4, 5, or 6. If the 
alternate method is used, the user must calculate the correct index (IV + C) 
for IP(l) and MUST prevent the program from adding the variable V to that 
index. To prevent the program from adding V, set V = 7. 

3) Parameter Modification Cards (COMMOD) — This operates exactly 
like item 2, The effective format is now (ll, 14, ...). For example: 

To Modify Data* Alternate* 

10+10 ObblO 7bll 

*(b = space or zero) 

4) Element to Pattern Assignment — The new format is (1614, 6X, 12). 
This change has no effect on the element to pattern data. It only effects the skip 
data/ stop control. These data must now be in columns 71 and 72. 

5) Node List — The node list format is now (1814). Generally, this will 
require no changes to the node data. The only change is that when there is 
exactly 9 (17, 25, . . . ) pins in a node, the pin for that 9th (l7th, 25th, . . . ) 
element MUST be entered on the next data card. Formally, the program had 
allowed a nine pin node to be totally contained on one data card. The new pro- 
gram requires the use of two data cards for that nine pin node. Nodes with 2 to 
8 pins, 10 to 16 pins, etc. are not effected. 

6) Restart Mode — When PR2D is executed in the restart mode, a chip 
description data card must follow the mode data card in the RESTART mode. 
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I. Execution 


The following are the suggested methods for execution of the PR2D 
program; 

1) The PR2D program should be executed one function at a time. Without 
exception, the placement function and route function should NOT be executed in 
the same computer run. The output of the placement function should be 
examined. Sometimes interchanging two adjacent bonding pads can improve 

the final chip design. See design improvement. 

2) The PR2D program should be executed at least two times using a 
different placement surface for each run (See Section ni) . Each resulting chip 
design should be plotted on a Calcomp plotter. 

3) The best chip design (smallest area) (Paragraph IV. B) should be 
used for the final chip design. 


J. Design Improvement 

Using the COMMOD method to change data in common, the program can 
be controlled to generate different placements and make improvements in these 
placements. Changes to the placement surface will generate these different 
placements. 
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Figure 2. PR2D place executive flowchart. 
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Figure 2, ( Coatinued) . 
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Figure 3. PR2D route executive flowchart. 
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Figure 4. PR2D artwork executive flowchart. 


21 















PLOT1 


PR2D OVERLAY STRUCTURE 




ANALS1 

LINEB1 

ANALCI 

LINEA1 


ARTEX1 

RSART1 

INIT 

yPRPLI 

■INPUT 

/ PLACE 
/ yD\Sl 

READ y 

WRITE / 

y ^-Fixi 

COMMOD / y" 

DBCOM 


^ 

DBPL1 

•PLEX1 “ — 


MANEX1 


''RTEX1 

SMASH 1 


"" TPAK^C*^ 

CL21 



Wn 

. ^X^^^PRCI 


\\ \rtci -« 


• RTCA1 


^POCI 

GDCK1 

PRSI 


‘POS1 


^ADJI 

ADJA1 


Figure 5. PR2D overlay structaire. 


22 



jQit p»'^o»tC••bO(jou)Asr/c*0). I 
LlHH <CONF. W?>* (1 

ASSIbN MtSl , (Ut VTCk «<4T ) , (9S,PM«'nj , (|l») 
A9S16N <FiLt.k«EC )f(9AVE) 

FOHTRAN H9«HO 

ASSIGN HitfOf (F ftk:« INIT )«(SAVC) 
fortran as, ho 

ASSIGN MtHO»(FlLk,lNPii1 ),(SAVF) 
FQRTHAN HSftlO 

ASSIGN N|0U«(FUt-«RlAU )#(SAVD 
FORIHAN ASfbO 

ASSIGN H|HO*iMLk,>«HlTk >,<S*vk) 
FORTRAN P8»BO 

ASSIGN M|HO» (FltE.rOMMOOJ. (SAVfc ) 
FORTNAN P3,d0 

ASSIGN MlHO, (F |LF.,I)uC0H ),(SAvE) 
FORTNAN PS, bo 

ASSIGN M|HO,(FKF,Hl.eill ),(SAVL) 
FQHTMAN PSfHO 

ASSIGN MtHOf (FI lF,PRPL 1 )»(S«Vt) 
FORTRAN RS,bO 

ASSIGN utHO, (F iLk' .PUAce ).(SAVt1 
FORTRAN PS, HO 

ASSIGN MiB0»(FlLf.»D19r ).(HAVr) 
FORTRAN P9,HU 

ASSIGN MtHO, (F fLE,F f K1 ),(SAVk) 
FORTRAN PS, HU 

ASSIGN W|k)0#(FlLE,POPU ),(SAVk) 
FORTRAN PS,eO 

ASSIGN MieiU, (F UE,I)HP>. > ),(SAVM 
FORTRAN PS,H>) 

ASSIGN PtBOf (F iLk ^Rfh T I I.MAvM 
FORTRAN RS»eo 

ASSIGN MIHO, (F IlE ,RSHT I ),<S«VF) 
FORTRAN PS, Hi) 

ASSIGN M|H0, (F ILE, bUASHi ) , ( 3A vf ) 
FORTRAfi PS, do 

ASSIGN Hion, (F ILF , TRAN9I ), (SAVE ) 
FORTRAN PS, HQ 

ASSIGN HiBO, (F iLk ,LL^I >,(3AWF) 
FORTRAN PS, HO 

ASSIGN ••ibu, (F HE .CL*)! H(3AW)) 

FORTRAN PS, HO 

ASSIGN «|H0, (FlLE.bOCM ),(SAVt) 
FORTRAN P5,bO 

ASSIGN '-IHU, (► ILF ,PPC1 ),(SAWE) 
FORTRAN PStbO 

ASSIGN Mjho, (F HE , (<TC I ),(5awF) 
FORTRAN PS, Ho 

ASSIGN (F iLf , Hi TL A I ),fSAVf) 

FORTRAN PS, HO 

ASSIGN uptQ, lt.E ,RrCdi ),(.SAvFl 
FORTRAN PS, Hi) 

ASSIGN M|fc*0, ( F iLf . Pi)C I ),fS4VF) 
FORTRAN PS, Hi.) 

ASSIGN '■MHO. U Ht,PRS» l,»SAvr) 
FORTRAN PS, HD 

as9Ii;m m I wu , ( f I l E , t s 1 ),f34Vf) 

F Or I rAn 

Abb) HN Ml »n, u U.r 


FQhTRAIi HS,iiii 
ASSIGN MHu, (* IlE 
FORTRAN P.S,iMi 
ASSIGN mimiJ, (FILE 
FORTRAN P.S,<Ui 
ASSK.N '•‘IHU, (F HF 
FOPThAn PS, ho 
ASSIGN uiHU, (F n.r 
FORTRAN PS, Hi) 
ASSHN (F HE 

FORTRAN PS, HO 
ASSIGN MiHU, (F HE 
FORTRAN PS, HO 
ASSIGN PXIH', (Flit 
FORTRAN PS, Ho ■ 
ASSIGN M|HO, (F Ht 


R T . a I ) , l S a V M 
p I aH 1 ) , ( NA vl ) 

PoS 1 ) , ( bAVl ) 

AUJI ) , I SAVF ) 
* ■, J * I ) , ( .« A V E > 
A R T E « 1 ) , I S A V E. ) 
« SAP ? I ) , ( SA VE ) 
ANAI r I ) , ( SA VE ) 
L r,E A I I , ( SAVE ) 


IFORTPAN PS, ho 

I ASSIGN A, I HO, (F HE , AnAlM H (SA vE ) 

IFQRTNAN PS, HO 

1 ASSIGN WIHO, (F l(.fe,LlNFHl ), (SAVE ) 

IFORThA** PS, HU 

1AS9ICN M|HO, (F Hbf P<«RI ),(S*vE) 

(FORTRAN PS, do 

1 ASSIGN MtHO, (F |(.t:,LlNFCE ), (SAVE > 

ifortran ps,«u 

{ASSIGN MtHO>(F(Lt,b()Rt) 1,<SAVE) 

{FORTRAN PS, HO 

(ASSIGN mjHO, (*^ HE. ARTI ),(3Avr) 

(FORTRAN PS, HO 

(ASSIGN AMHI), (F UE,»HOR| ),<SAVF.) 

(foutpan PS, ho 

(ASSIGN MtHO* (F iLE.bnOl ),(SAVF) 

(FORTRAN PS, HO 

(ASSIGN M|HU, (F ILE ,STSS1 I, (SAVE) 

(Fortelan PS, ho 

(ASSIGN P|RO, (F Ut , INST I ),(.SAVF) 

(FORTRAN PS, HO 

(ASSIGN M|*U),(F ILE, PLOT) ),(SAVM 
(FURTkAN P9,Ho 

I ASSIGN M|HO, (F Ht,»’A <f.« J >,(5AV* ) 

(FORTRAN PS, do 

(ASSIGN PfHO, (F itb. 1"), (SAvt ) 

(FORTRAN PS,B() 

(EOO 

(ASSIGN Ft I , (F HE ,OtCO.)F ) , (O.ll IN ) 

(ASSIGN FiS,EoFVICF,CRAM) 

(ASSIGN F:f,(OEvICF.LPAiE^} 

(ASSIGN F no, (F (LF ,<.l.Ern| A) , (,ioT 
(ASSIGN F t IS, Cf Hf .‘-.niiUM, (OCMN) 

I ASSIGN A HO, (F Hf ,'J->Tod-T) , (O'lJ IN) 

(ASSIGN F|^S,(F|Lt ,1'OIOPN) . (IM<T IF. ) 

1 assign F mo, (F iLr .ifESIO’!) , ( if J 
(ASSIGN F » iG, (F II , ,LO'-'MO--l . (O'.f) , (SAVE ) 
(ASSIGN F laO, (F Ht , C'» / ( I' ) 

1 ASSUAN F |iiS, (F Ht , Sir.AL >F ) , ( 

(ASSIGN F:SO,(^rLt,SI«'.ACTf),(l'"f),(SAVE ) 
i ASSIGN F (F HE ,L VI f -a) , (C-MI ) , ( 3A vE ) 

JASJ^If.N F JftO, (F u t ,L V I "T • <> > , (COT I. E.MflVF) 

(L'TAO (L''N,L*PR,'0C ) . (PF P-> . f n*aF ) , I PKE F ) . ( bL 


IF F , » 


1 (EVEC), (nd-X®05), ilMT) .(r.PuTl , f RE AD ) , ( l Tt ) , ( C 0««00 ) , ( 0 3CC-) . : 

! (PLEXI I , (oRPlI ) , (Place ) , (D!ST),(FIxI), (pDPL I ) , (DSPL 1 ) , (PT£ x 1 ) , ; 

! ■ (RSRTl ) , (S pAshi ) , ( ri4\S! ).(CL^l),(CLSl),(PRCl),fRTCl),(RTCAn,J 
I (■iTCBl) , (GOCai ), (POCn, (PFSI ) , (5TSI) , (btsai ) , (ATSdl ) , (POSl ) , : 

I ( AOJI ) , ( ADJAI ),(AJTtM),f»SA»Tl),(Ar.ALCl),(LlN£Al),(AN4LSl),? 

i (LlNcbl ) , (P->Rl ) , (LIF-ECl ) , < SORTl ),(AfiTi),(SO0Cl) , (&ND1 ) , <STSS1) , ; 

( (IN5TU,(PL0Tl),(N4i,t»n) 

iTR£t 6x£C-lOdOCROS*( : 
i INIT,? 

( IvP-jT,: 

: Rt*^-,.fiiTe-co'-'-oo-o5cop, ; 

( olEXI “(PRol t , plAC£-OIST,FIxi,poplI,CBPLI),; 

i RTex|«(-,$PTl, SVAS,<1 •IF AF.SJ -CL?( -ClBI ,POCl , WTC t - (RTC AT , HTCd 1 -GOCA I ( 

i ) ,PJC 1-G>C<1 .POSH^TSl-xTSAl-l. rSBl ,pnsi ,A0JI*ADJA1),; 

i 4RTEM -(PSARTI , A\ALC1-L I N£ A ( , A LA L S I -L I '•£ B I , P .^P 1 -L I N£ C 1 , SOOT 1 , ; 

i ARTi-dR:>Rl -G*.Ol-ST5Sl - I'.ST I .PLOT I ) , • 

i V.A,£,1) 

(£00 


Figure 6. Compile and load job setup. 
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NAME 

4 

51 

ADJA1 

4 

55 

ADJ1 

10 

145 

ANALC1 

5 

67 

ANALS1 

1 

8 

ARTEX1 

3 

38 

ART1 

3 

39 

BRDR1 

2 

22 

CL21 

1 

10 

CL51 

3 

34 

COMMOD 

S 

63 

□BCOM 

2 

15 

DBPL1 

2 

15 

DEBLOCK 

3 

45 

DIST 

1 

6 

EXEC 

6 

83 

FIX1 

1 

7 

GDCK1 

4 

51 

GND1 

8 

117 

INIT 

11 

167 

INPUT 

1 

5 

INST1 

3 

34 

10 

1 

11 

LINEA1 

1 

11 

LINEB1 

1 

11 

LINEC1 

146 

96 

LMPR2DC 

10 

152 

MANEX1 

4 

56 

PLACE 

1 

6 

PLEX1 

1 

6 

PLOT1 

23 

360 

POC1 

13 

202 

POPL1 

6 

93 

POS1 

3 

31 

PRC1 

6 

81 

PRPL1 

5 

70 

PRS1 

5 

139 

PR2DCMPLD 

1244 

30084 

PR2DS 

4 

60 

PWR1 

2 

24 

READ 

1 

11 

RSART1 

1 

9 

RSRT1 

4 

50 

RTCA1 

7 

105 

RTCB1 

2 

17 

RTC1 

1 

12 

RTEX1 

1 

9 

RTSA1 

4 

48 

RTSB1 

2 

28 

RTS1 

20 

325 

SMASH 1 

5 

74 

SORT1 

2 

15 

STSS1 

3 

34 

TAPES 

2 

57 

TEMP 

1 

5 

TRANS1 

3 

31 

WRITE 


Figure 7. PR2D source, object modules and load 
module disc usage. 
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Figure 8. N002 — 4 bit adder partitioned logic diagram. 
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Figure 10. C015 — programmable timer partitioned logic diagram. 
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TABLE 1. EFFECTS OF VARYING THE NUMBER OF LOGIC CELL ROWS 
ON THE PR2D LAYOUT OF THE C015 PROGRAMMABLE TIMER 


Number of 
Logic Cell 
Rows 

Step and 
Repeat 
(X X Y) 
Dimensions 
( mils) 

Chip Area 
( mils^) 

Longest 
Ceil Row 
( mils) 

Total Cell 
Row Length 
{ mils) 

Cell 

Area 

{%) 

Bonding 
Pad Area 
{%) 

Wiring 

Area 

(%) 

Wiring 

Effect 

(%) 

Inches 
of Metal 

Inches 
of Tunnel 

Number of 
Tunnel 
Ends 

5 

237 X 156 

36 972.0 

156.3 

761.6 

28.8 

41.7 

29.5 

29.5 

6.75 

0.88 

313 

PR2D Program 

Choice 

6 

213 X 169 

35 997.0 

129.4 

761.6 

29.6 

41.5 

28.9 

59.8 

6.46 

0.90 

379 

7 

201 X 193 

38 793.0 

110.7 

761.6 

27.5 

39.9 

32.7 

51.3 

6.96 

0.86 

371 

8 

187 X 211 

39 457.0 

97.9 

761.6 

27.0 

39.6 

33.3 

48.7 

6.88 

0.83 

421 




V. PR2D MODE AND LAYOUT CONTROL 
PARAMETER DEFINITIONS 
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onorior]|orior|nn«^«^<^nooon^r4oor>nor|onononlonon|or»ion(oO|OOonior>ooo 


; RICHARD NOTO 


DATE tvRITTEN: 1972 


it it * -k It kititltitlritititkkititiikkitkitkititititiriiitititOOO 

■ - - 000 

author : RICHARD NOTO 000 

000 

DATE tvRITTEN: 1972 000 

000 

COMPANY ; RCA CORP. _ _ 000 

address : MAIL STOP 10-701 " ’ OOiT 

FRONT & COOPER STS. 000 

CAMDEN, N. J., 08102 ^ 000 

000 

PHONE NUMBER; C609) 963-8000 ‘ 000 

EXTENSION : PC6755 _ _ 000 

000 ' 

n**********************^n^*********************^'(***A********************000 


COMPANY 

ADDRESS 


; HCA CORP. 

: MAIL STOP 10-701 
FRONT & COOPER STS. 
CAMDEN, N. J., 08102 


PHONE NUMBER; C609) 963-8000 
EXTENSION ; PC6755 


THE PURPOSE OF THE PR2D PROGRAM IS TO ASSIST IN THE DESIGN OF LSI 
ARRAYS. BASIC DESIGN DATA (ASSIGNMENT OF ELEMENT NUMBERS TO 
patterns AND NODE CONNECTIVITY DATA) ARE TRANFORMED TO ARTWOR K 
INSTRUCTIONS. THESE INSTRUCTIONS ARE USED BY 'THE ARTWRK -PRUGRAW- - 
TO GENERATE ARTWORK COMMANDS USED FOR PLOTTING FINAL ARTWORK 
MASKS. 


THIS PROGRAM PROVIDES TwO-DIMENSIONAL PLACEMENT OF CELLS ON THE 
PLACEMENT SURFACE AND A TrtO-DIMENSIONAL ROUTING OF CONNECTIONS 
AMONG these cells. EACH SUBROUTINE IS MODULAR ANaCAN-BE^ “ ' 

REPLACED OR MODIFIED. 


k*it1titititiiitiiitiririt1tiiitititititiiiiitiritii*it*it*k-k*-kkit1t*itiikkk1tkkkit**-kk*itkitk*kkiiitititki 

THE PURPOSE OF THE EXEC PROGRAM IS TO CONTROL THE SEQUENCE OF 
EXECUTION OF THE PR20 PROGRAM. THE EXEC PROGRAM" ITSELF HAS BEEN — 
kept to MINIMUM SIZE AND ALL FUNCTIONS ARE OVERLAID AT THE END 
OF EXEC SO THAT THE STORAGE REQUIREMENTS FOR THE PR2D' PROGRAM 
WILL BE MINIMUM. THE EXEC PROGRAM IS CONTROLLED BY THE MODE 
parameters, these parameters specify the start and end OF' 
EXECUTION OF THE PR2D PROGRAM. THIS FEATURE IS CALLED "RESTART". 
THIS FEATURE ALLOWS THE USER TO INTERUPT THE OPE^rriON OF~rFE: 

PR2D program and, if DESIRED, MAKE CHANGES- Td THE DATA STORED 
IN COMMON. ALL INTER-FUNCTION (PL,RT,ETC.) DATA ARE TRANSFERRED 
THROUGH COMMON OR THROUGH MAGNETIC TAPE. THOSE ARRAYS THAT ARE 
NOT IN COMMON ARE ONLY USED WITHIN THAT PARTICULAR FUNCTION. " 

IF NON-COMMON DATA MUST BE TRANSFERRED, IT WILL EITHER BE WRITTEN 
TEMPORARILY TO COMMON OR TO MAGNETIC TAPE;" 


t*^k*A**************A^t*******************************^k***W*<t***Ht*A**A000 

000 

restart FEATURE; 

000 

■~"MODrCn = ISTART IS THE STARTING. FUNCTION PARAMETER."' "OTTO 

(1-2) = 0, 1 START WITH INPUT FUNCTION. 000 

= 2 START WITH PLACE FUNCTION. “ 000 

= 3 START WITH ROUTE FUNCTION. 000 

= 4 START WITH ART' FUNCTION. " 9(T0 
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|cicirjnjorjono r| o nooooortr>norJr>n|oO|r*rMooiOo.oO|0 oio0|0 o o oto o;riojo o 


M0DEC2) 


M0DEC3) 

(5-6) 


M0DE(4) 

(7-8) 


M0DE(5) 

(9-12) 

M0DE(6) 

(13-16) 


M0DE(7) 

(17-20) 


M0DE(8) 

(21-29) 


MODE (9) 
(25-^8) 

MODE(IO) 

(29-32) 


MODEd 1 ) 
(33-36) 


M00E:(12) 

(37-40) 


5 START WITH MANMOD FUNCTION. 

6 ERROR condition SWITCH. 

r 


parameter, see each function executive for " ' 

DETAILED INFORMATION ON JST. 

THIS CONTROL IS ONLY USED FOR DEBUSG'lNG OF THE 
PROGRAM AND CAN ONLY BE EXERCISED WHEN MODEd) 
MODE(3). 

lEND IS THE ENDING FUNCTION PARAMETER. 

1 
2 
3 
4< 

5 


END AFTER INPUT 
END AFTER PLACE 
END AFTER ROUTE 
END AFTER ART 


FUNCTION 

FUNCTION 

FUNCTION 

FUNCTION 


IS COMPLETE. 

IS complete. 
IS complete. 


IS COMPLETE. 


ERROR CONDITION SWITCH. 


JENO, IS THE SUB-RESTART, WITHIN FUNCTION, STOP 
AFTER PARAMETER. SEE EACH FUNCTION EXECUTIVE FOR 
DETAILED INFORMATION ON JENO. 

THIS CONTROL IS ONLY USED FOR DEBUGGING OF THE' 
PROGRAM AND CAN ONLY BE EXERCISED WHEN MODEd) .s 


MODE(3). 

* ID IS THE CHIP IDENTIFICATION # 
(SEE INPUT, read & WRITE FUNCTIONS) 


(0 < ID < 1000). 


= ITECH, IS THE TECHNOLOGY CONTROL SWITCH, 

= 0,1 IS FOR METAL GATE BONDED WIRE, 

a 2 IS FOR BEAM LEAD METAL GATE. 

=3 IS FOR POLY-SILICON, 

a 4 IS FOR BEAM LEAD POLY-SILICON, 

a 5 IS FOR SOS BONDED WIRE ' 

a 6 IS FOR SOS BEAM LEAD,, 

a PIN DATA FILE SWITCH. 

(SEE INPUT FUNCTION), 
a 0, 1 PIN DATA ARE FROM TAPE. 

a 2 PIN DATA ARE FROM TAPE AND FROM CARDS. 

a 3 PIN DATA ARE FROM CARDS. 

a PIN DATA VALIDATION KEYS, 

a Nl, N2, N3, N4. N1N2 IS THE REVISION LEVEL OF DATA. 


! ITYPE, 13 CHIP DESIGN. 

! 0, 1 IS TYPE 1 DESIGN. 

IS USER SPECIFICATION OF NUMBER OF CELL ROWS 
! 0 PROGRAM DETERMINES NUMBER OF ROWS. 

: N USER SPECIFIES NUMBER OF ROWS',' T“5T 


2TT 


IS USER SPECIFICATION OF NUMBER OF BONDING PADS 
ON EACH EDGE OF CHIP. MUST BE > * CALCULATED BY 
PROGRAM 

IS SPECIAL CHIP DESIGN CONTROL SWITCFT. ' ' 

a 1 IS parameter MODIFICATION OPTION NO. 1. 

a 2 IS PARAMETER MODIFICATION OPTION NO. 27 " 

a 3 IS PARAMETER MODIFICATION OPTION NO. 3. 

a 4 IS PARAMETER MODIFICATION OPTION^ NO.' U; 



000 

5800 


000 

5900 


000 

6000 

rH 

000 

6100 


000 

6200 


000 

6300 


000 

6400 


000 

6500 


000 

6600 


000 

6700 


000 

6800 


000 

6900 


000 

7000 


000 

7100 


000 

7200 


000 

7300 


000 

7400 


000 

7500 


000 

7600 


000 

7700 


000 

7600 


000 

7900 


000 

8000 


000 

8100 


odo 

8200 


000 

8300 


000 

ffTToo 


000 

8500 


000 

6600 


000 

8700 


000 

8800 


000 

8900 


"OTTO 

9000 


000 

9100 


000 

9200 


000 

9300 


000 

9400 


000 

9500 


OTTO 

'9® 00“ 


000 

9700 


000 

9800 


000 

9900 


000 

0000 

kTA. 

000 

0100 


000 

0200 ■ 


000 

0300 


000 

0400 


000 

0500 


000 

0600 


000 

0700 


'000 

OT5XTO - 


000 

0900 


000 

1000 


000 

1100 


000 

i 2 oa 



-000 

1300 


050 

1400~ 


000 

1500 


000' 

16TS0 “ 


000 

1700 


000 

IffOO 
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= 5 
* 6 
= 7 
= 8 
s 9 


IS PARAMETEft MODIPICATION dPtfON NO. 5. 
IS PARAMETER MODIFICATION OPTION NO. 6. 


IS PARAMETER MOOIFrCZTTOKTIJPTION NO. 7. 


000 

000 


IS parameter MODIFICATION OPTION NO. 
IS parameter MODIFICATION OPTION NO. 


8. 


MOOE(IS) 

(49-52) 


M00EC16) 

(53-56) 

MODE(IT) 

(57-60) 

MODEdS) 

(61-64) 


IS A DEBUG CONTROL FOR COMMON ITAT A “PRTNTTfirR^Tnr 
AND WRITE. 

= 1, 2 PRINT common data IN RET^D^'FUNCTION. 

= 2, 3 PRINT common DATA IN WRITE FUNCTION. 

= lOBCOM. 

s ID0PL, IS 


DEBUG CONTROL FOR PLACr FCTNCTION. 


innr 

0^ 

000 

000 

OffO 

000 

TOT 

OOP 

Too 

joo 

000 

000 


1 T 06 

2000 

2100 

2200 


2300“ 

2400 

2500“ 

2600 


s I08RT, IS DEBUG CONTROL FOP ROUTE FUNCTION. 


s lOBART, IS DEBUG CONTROL FOI^ ARTWORK FUNCTTON. 


M0DE(19) 

(65-68) 


a lOBMAN, IS DEBUG CONTROL FOR MANMOD FUNCTION, 


TOT 

000 

000 

000 

TOT 

000 

00T“ 


T750" 

280T_ 

2000 

30^0X 

3100 

3200 


3300 

3400 

3500“ 

3600 

3T0TT 

3800 


3W 

4000 

OTW 


000 
000 “ 

000 4200 

********************** **********************************w******'********oroo 

000 

******** OuO 4500 


T3inr 

4400 


* _ O OP 4600 

*** “■ ' Ooo 4/00 

* 000 4800 

TO(T4T0T“ 

FOR NON-TwO BYTE INTEGER MACHINES, PULL ALL 000 5000 

"IMPLICIT INTEGER *2(I-NI"- CARDSTN ALL“ SUBROUTINES. 000 5 10 0 " ' 

000 5200 


000 5200 


array; 

RELATED 

ARRAY; 

FUNCTION 

USED; 

EQUIVALENCE; 

FUNCTION 

USED; 

COMMON; 

OOO 5300“ 
OOO 5400 
“ 000 5500“ 

000 5600 

AL(JX) 

NONE 

INPUT 

NONE 

NA" ~ 

—WO" 

OST^TOO- 

000 5800 

AL(I) 

NONE 

COMMOD 

NONE 

NA 

NO 

000 5900’ 
000 6000 

AL(I,J) 

NONE 

PLOT) 

NONE 

NA 

NO 

000 6100 
000 6200 

BETA(JX) 

NONE 

INPUT 

NONE 

NT! ■■ 

"TfO 

OOO 63UU 
000 6400 

0L(I) 

NONE 

POPLl 

NONE 

NA 

NO 

000 6500“ 
000 6600 

BL(I) 

NONE 

PLOTl 

NONE 

NA 

N0“ 

000 6700“ 
000 6800 

CHIP(I) 

NONE 

ALL 

NONE 

TOA' 

TFS- 

000 6900 
000 7000 

CL(I) 

NONE 

POPLl 

NONE 

NA 

NO" 

OOOTtOO" 
000 7200 

DESd, J) 

INPUT 

NONE 

NA 

NO 

000 7300“ 

JPTN(I,J) 

INPUT 

NONE 

NA 

NO 

000 7400 

DL(I) 

NONE 

PLOTl 

NONE 

NA 

“Tnr 

0OTT500 
000 7600 

ICAP(I) 

ALL 

NONE 

NA “ 

YES 

000 7700 

NETOT(I) 

PLACE 

NONE 

NA 

NO 

000 7800 

NET(I,J) 

INPUT 

NONE 

NA 

"NO” 

000“7900 
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¥ 

« 

INFOa.J) 

IZ(I) 

ALL 

DIST 

NONE 

NONE 

NA 

NA 

YES 

NO 

000 6000 
000 6100 

# 

rFnT“ 

all 

NONE 

NA 

?TS 

000 6260 

• 

« 

JPAR(I) 

INIT 

NONE 

NA 

NO 

000 6300 


iPiN(i,j) 

ALL 

NONE 

NA 

YES 

000 8400 

* 

# 

• JPINCI.J) 

INPUT 

NONE 

NA 

NO 

000 6500 


~'iT(.rr 

013T 

NONE 

NA 

"NO" 

000' 8600 ■ 


INFO(I,J) 

ALL 

NONE 

NA 

YES 

000 6700 

« 

0 

JART(I,J) 

NONE 

ART 

LCS(I) 

NONE 

YES 

000 6600 
000 6900 

0 

JP(I»J) 

PLACE 

LCS(I) 

NA 

YES 

000 9000 


MAP/KP 

PLACE 

LCS 

NONE 

YES 

000 9100 

0 

JPARcn 

INIT 

NONE 

NA 

NO ■ ' 

000“9200 

* 

0 

IP(I) 

ALL 

NONE 

NA 

YES 

000 9300 

0 

jPlN(I,JJ 

INPUT 

NONE 

NA 

NO 

000 9400 

% 

0 

IPIN(I,J) 

ALL 

NONE 

NA 

YES 

000 9500 

0 

JPtNdfJ) 

INPUT 

NONE 

NA 

NO 

000 9600 

« 

0 

DE8(I, J) 

INPUT 

NONE 

NA 

NO 

000 9700 

0 

« 

0 

KEL(dJ) 

NONE 

INPUT 

NONE 

NA 

NO 

000 9600 
000 9900 

0 

« 

« 

KLA33(I> J) 
NONE 

ROUTE 

JART 

ALL CLCS) 

YES 

000 0000 
000 0100 

0 

KP(I,J) 

PLACE 

LCSCI) 

NONE 

yes 

000 0200 

• 

0 

JP/MAP 

Place 

LCS 

NONE 

YES 

000 0300 

0 

ft 

0 

KP(1,J) 

NONE 

ROUTE 

JART 

ALL CLCS) 

YES ■ 

000 0400 
000 0500 

« 

0 

ft 

0 

NONE 

FIXl 

NONE 

NA 

“ NO 

OO'O '06T55' ■ 
000 0700 


LC(1,J,K) 

ROUTE/ART 

LCSCI) 

NONE 

YES 

000 OSOO 


LS(I,J,K) 

ROUTE/ART 

LCSCI) 

NONE 

YES 

000 0900 

0 

ft 

0 

LCSCI) 

NONE- 

JP/NAP/LNAD/KP 

JAR.TCI/J) 

PLACE 

ART 

YES 

YES 

000 1000 
000 1100 

- ft - 

0 

P 

ft 

0 

NONE 
LCSl (I) 

CONTINUAT 

LCCI,J,K) 

LSCI,J,K) 

tON OF LCSm 

ROUTE, ART 
ROUTE, ART 

YES' 

YES 

■ ' OOCTT200'~ 
000 1300 
000 1400 
000 1500 

ft 

ft 

LL(I) 

NONE 

ALL 

NONE 

NA 

NO 

000 1600 
000 1700 

ft 

ft 

LiM^m 

NONE 

ALL 

NONE 

NA 

YES 

000 Tsins 

000 1900 

ft 

ft 

ft 

lnaou) 

NONE 

PLACE 

LCSCI) 

NA 

YES 

000 2000 
000 2100 

ft 

““ LODECI) 

READ 

NONE 

NA 

NO 

000 2200 

ft 

ft 

MODECI) 

ALL 

NONE 

NA 

YES 

000 2300 


L^ClrJrKj 

ROUTE/ART 

LCSCI7 

NONE 

"TES~ - ■ 

TJOO 2P0r- 


LC(I,J,K) 

ROUTE/ART 

LCSCI) 

NONE 

YES 

000 2500 

ft 

ft 

ft 

LT(I,J3 

LC 

PRSl 

ROUTE/ART 

NONE 

LCSCI) 

NA 

NO 

000 2600 
ocro 2700 

■ ^ 

FJETCI, JJ 

INPUT 

NONE 

NA 

NO“ 

■ "000 2800 


ICAP(I) 

ALL 

NONE 

NA 

YES 

000 2900 


■NETOTC IT' 

PLACE 

NONE 

NA'- — 

NIT 

OOO TCTOIT' 

ft 

NETOT(I) 

PLACE 

NONE 

NA 

NO 

000 3100 

ft 

ICAP(I) 

ALL 

NONE 

NA 

YES 

OOO 3200 

ft 

ft 

NET(I,J) 

INPUT 

NONE 

NA 

NO 

000 3300 

ft 

N0ini7 

ROUTE 

NODECI) 

UP TO ROUTE 

YES 

000 3400 

ft 

ft 

NODE(I) 

PLACE 

NOOCI) 

ROUTE 

YES 

000 3500 

ITODECIJ 

ft 

ALL UR 
TO ROUTE 

NODCIT ■ ” 

ROUTE 

- TES 

'■ in)(r"36oo“ 

000 3700 

ft 

NODTTJ 

ROUTE 

NODE ( I } 

PLACE 

' YES 

000 3600 

ft 

NR(I»J) 

ROUTE 

NONE 

NA 

YES 

000 3900 

ft 

NONE 

■ 




OOIT 4006 
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MAP(I,J,K) 

PLACE 

LCS(I) 


NONE 



■ YES" 



000 

4100 

JP 

PLACE 

LCS 



NONE 



YES 


000 

4200 

KP 

PLACE 

LCS 



NONE 



... 


000 

4l00 

'MODE(I) 

ALL 

NONE 



NA 



YES 


000 

4400 

LODECI) 

READ 

NONE 



NA 



NO 


OOO 

4500 











000 

4600 

TAPE USAGE IN 

PR2D PROGRAM: 








ooO 

4700 ■ 

subroutine: 

TAPES: 









000 

4800 











000 

"4900 


N N 

N 

N 

N 

N 

N 

N 

N N 

N 

000 

5000 


0 0 

0 

0 

0 

0 

0 

b 

b " 0 

b 

000 

5100 


T T 

T 

T 

T 

T 

T 

T 

T T 

T 

000 

5200 


0 ■ 0 

0 

0 

0 

0 

n 

0 

b 0 

b 

000 

5300 


1 1 

2 

2 

3 

3 

4 

a 

5 5 

6 

000 

5400 


0 5 

0 

5 

0 

5 

0 

5 ■ 

■" 0 "5' 

■ 0 

000' 

5?00 


EXEC 

INIT 

INPUT 

READ 

WRITE 

COMMOO 

08COM 

PLEXl 

R^PLl 

PRPLl 

PLACE 

msT 

Fix! 

POPLl 

DffPLI 

RTEXl 

RSRTl 

?MASHr 

TRAN51 

i:l21 

Tt31 

PRCl 

RTCl 


*1 


*1 


* 2 ' 


000 5600 
boo 5700 
000 5800 
000 5900 

poo 6000 

000 6100' 
000 6200 
000 6300 
000 6400 _ 
OOO 6S‘00 
0 00 6600_ 
000 6700 
000 6800 
OOO 6900 
000 7000 
000 7TOO' 
000 7200 
OOO '7roo~ 
000 7400 
000 7500“ 
000 7600 
000 7700 
000 7800 
000 7900 
000 8000 
000 8100 
000 8200 
000 8300 ■ 
000 8400 


0^00“8b00 
000 8600 
000 8700; 
000 8800 
X 000 OROO" 
000 9000 
T OT10 " ^7TO O~' 
000 9200 
000 9300 ' 
000 9400 
■ 600 9500 ^ 
000 9600 
"TOO 9700 
000 9800 
OOXT 990'0 

000 0000 

ooiroioo 








000 

0200 

RTCAl 






000 

0300 







000 

oaoo 

RTCBl 






000 

0500 







000 

0600 

GDCKl 






QOO 

0700 







000 

0600 

POCl 

X 


X 



0.00. 

0900 







000 

1000 

PRSl 



X 



000 

1100 







000 

1200 

RTSl 






QOO 

1300 







000 

1400 

RTSAl 






000 

1500 







000 

1600 

RTSBl 






000 

1700 







boo 

1800 

POSl 

X 





000 

1900 







000 

2000 

ADJl 

XI 

XI 




X2000 

2100 







000 

2200 

AOJAl 






000 

2300 







000 

2400 

ARTEXl 






000 

2500 







000 

2600 

RSARTl 


X 


X 


000 

2700 







000 

UMo 

ANALCl 


X 




000 

2900 







OOO 

3000 

LINEAl 




X 


000 

3100 







000 

3200 

ANALSl 


X 




OOO 

3300 







000 

3400 

LINEBl 




X 


000 

3500 







OOO 

3600 

P^vRl 






000 

3700 







000 

3000 

LINECl 




X 


000 

3900 







TM' 

4000 

SORTl 




X 


000 

4100 







000 

4200 

ARTl 






XI *2000 

4300 







000 

4400 

BRDRl 






000 

4500 










■ 4600“ 

GNDl 






000 

4700 







000 

4000 

ST3S1 






XI *2000 

4900 







000 

5000 

INSTl 






XI *2000 

5100 







THTO" 

5200 

PLOTl 


X 




000 

5300 







000 

5400 

MANEXl 






OOO 

5500 







000 

5600 

* IP REQUIRED. 






000 

5700 

y~TSPE“ rs~ USED 

1 ^ 





o 

o 

o 

5600 







000 

5900 
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* 

*** 

■ * 

arrays in COMMON! 

implicit integer (I-N) 
INTEGER *a ICARDi ICORE, 


IPRT, JDATA, JPDF, KART 


DIMENSION 

1 IP(IOOO), 

2 LIMC300), 


CHIPC13), 

IPIN(200,3), 

M0DEC19), 


ICAP(«00), 

LCS(12000)» 

NOOE(«000), 


INF^500»7)^ 
LCSl (12600), 
NR(1000,7) 


“600 '6300 
OOP 6600 
000 6500 
000 6600_ 
666 £760 
000 6800 
606 69W 
000 7000 
66D 7100 
OO P 7200 
000~TT0Q 
000 7400 


COMMON 

comm"on 

1 ipf 

2 LIM, 


ICARD, ICORE, 
CHIP, 
IPIN, 
MODE, 


IPRT, JDATA, 
ICAP, 
LCS, 
NODE, 


JPDF, KART 

INFlir 

LCSJ_, 

NR" 


000 7500 
000 7600 


COMMON EQUIVALENCE: 


■ IQUIVALENCE 

1 (ISTART,M0DE 

2 (JEND ,MOOE 

3 

4 

5 (IDBRT ,MODE 
"EffUIVALENCE 

1 (IBYPL ,LIM( 

2 (IDX ,LIM( 

3 CIGO ,LIM( 

4 (IGOl ,LIM( 

5 (INFOY ,LIM( 
riNFOYT,LIMC 

7 (INF0Y6,LIM( 

8 CIPAGE ,LIM( 

9 (IPINYC,LIMC 

A (IPINYY,L1M( 

B (IROW ,LIM( 

C“' Cir ,LIM( 

D (II ,LIM( 

E (lU ,LIM( 

EQUIVALENCE 
1 CJA ,LIM( 

(JARTYl ,LIM( 
(JARTY4-,LIM( 
(JBAD ,LIM( 
(JEL ,LIM( 


in, 


(JNGG 

(JPX 


-LIMC 

-LIMC 


CJRSP" ,LIwr 
(JSWPL ,LIM( 
(JSW3 ,LIM( 
(JT0AMN,LIM( 
(JU ,LIM( 


EQUIVALENCE 

(KLASSX,LIM( 97)), 
(KNT ,LIM(100)), 
(KODEG ,LIM(103)), 
“(KODEV ,irM(I06)J, 


000 7700 
00^ 7600^ 
000 “7906 
000 8000 
600“ 8100 
000 8200 


(17)), 

D), 

4)), 

7)), 

10 )), 

13)), 

16)), 

19)), 

22 )), 

25)), 

28)), 

31)), 

34)), 

37)), 

40)), 

49)), 

52)), 

557), 

56)), 

61)), 

67)), 

70)), 

73D, 

76)), 

79)), 

82)), 

85)), 


CJST ,M0DE( 2)), 

(ID ,MODE( 5)), 

(IDBC0M,M0DE(15)), 

(I0BART,Ma0E(I8)), 


(lEND ,MODE( 3)), 
(ITeCH ,MoOET £)“), 
(ITYPE ,MOOE( 9)), 
(I0BPL“,H13DEn87y7' 

(IDBMAN,MOOE(19)) 


000 8300 
000 8400 
066 8 56ir 
000 8600 
oo'irsTinr 
000 8800 


(ICAPX 

(IDY 

(IGDCK 

(IGD2 

(INFOYl 

ciNFcnra 

(INF0Y7 

(IPINX 

(IPINYR 

(ISWl 
(IZX 
(12 
(15 


,LIM( 

,LIM( 

,LIM( 

,LIM( 

,LIM( 

LIPTC 

,LIM( 

,LIM( 

,LIM{ 


2 )), 

5)), 

8 )), 

ID), 

14)), 

TTJT7 

20 )), 

23)), 

26)), 


(lERR- 

(I6DD 

(INFOX 


,1. 1 M ( 


6 ) ) , 
,LIM( 9)), 
,C1HT T2JT,- 
(INF0Y2,LIM( 15)), 


(IPAD ,LIM( 
(TPTNT 71-lMr 


21 )), 

~ZVT>', 


,LJM( 32)), 
,LIHr 35JT,' 
,LIM( 36)), 
,LIM( 41)), 


(JARTX ,LIM( 
( JARTY2,LIM( 
(JARTY5,LIMf 


50)), 

53)), 


(IPINYX,LIM( 27)), 
(IPX -,LIMr~36JTr 
(ISW2 ,LIM( 33)), 

rro ,irrc jbjr, 

(13 ,LIM( 39)), 
(16 ,LIff(Tre)7 ■ 

(JARTY ,LrPT( 51)),- 
(JARTY3,LIM( 54)), 


""6D6““B960 ■ 
000 9000 
666 '9100 
000 9200 
000 9300 
000 9400 
660 9500 
000 9600 
■066“97D0 
000 9800 
606-6906 
000 0000 


■060~0100 - 
000 0200 
“000 0300“ 
000 0400 
000 0506“ 
000 0600 


(JELR 

(JL 

(JNTG 

(JPY 

(JSL 

(JSWl 

(JSW4 

(JTOAMO 

(JX 


,LIM( 

,LIM( 

,LIM( 

,LIM( 

^LTIsrr 

,LIM( 

,UIH( 

,LIM( 

,LIM( 


(KBAD ,LIWr 
(KLASSY,LIM( 98)), 
(KODE ,EIM(ior>)7 
(KODEM ,LIM(104)), 

(KOUNr 


56TT, 

(JDEBUC 

,LIM( 

,LIM( 

57)), 

60)), 

— 666“ 
000 

"8756— 

0800 

62)), 




000 0601T“ 

65)), 

(JN 

,tIM( 

66)), 

000 

1000 

60 ) ) , 

rJIT 

, UIM ( 

69)), 

680" 

“MOO 

71)), 

(JROW 

,UIM( 

72)), 

000 

1200 

T4n, 

( JSWC 

,LIM( 

) f 

000 

l3oo 

77)), 

(JSW2 

,HM( 

78)), 

000 

1400 

80)), 

TJ8W5 

,LIMl 

81 )T, 

068“ 

TS08- 

83)), 

(JTOT 

,UM( 

84)), 

000 

1600 

86)), 

(JY - 

,LII4( T7)7 

68TriT60 





000 

1800 


(KOATA 

(KNOOE 

dCOUET 

(KODET 


,ui"i 96) ) , 
,tIM( 99)), 
,L1M(102J), 
,LIM(105)), 
,LItf(108)), 


OOP 2 000 
OOO ?100 
000 2200 
“06(T2306 
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(KPADN ,L1M(io9)), 
(KPAD3 ,LIM(U2)), 

ckw “ iriMfnsjT, 

(KROW ,LIM{U8)), 
EUUIVALENCE 

(KSXR ,LlMC12n)» 
(KSYB ,L1M(124)J, 
(KXLL ,LIM(127)), 

‘ "ckxur ,LiM(i3dn» 
(KX2 ,HM(133)), 
CKYR ,LIM(136)J, 
CKYl ,LIM(139)), 
(K50 ,LI'4(142J), 

(K200 ,UIM(145)) 

EQUIVALENCE 

(LCSX ,LIM(154)), 
(LCXRL ,LIM(157J), 
CLCXTR ,LIM(160)), 
(LCYEB ,LIM(163)), 
(LCYRT ,LlM(166n, 
(LCYOB ,LlM(169n, 
(LEFT ,LIM(172)), 
(LINE ,L1M(175)), 
(LLE ,LIM(178)), 
(LSWl ,LlM(18m, 
EQUIVALENCE 

(LSW4 ,LIM(ia4)), 
(LSXEL ,LIM(187)), 
(LSXLR ,LIM(190)), 
(LSXRR ,LIM(193n, 
(LSXOL ,LIM(196)), 
(LSYC ,LIM(199)), 
(LVL ,LIM(202n, 
(LXSN ,LIM(205)), 
(LX3 ,LlM(208n» 
(LYA ,LlM(2in), 
(LY3 ,LIM(214)), 
EOUIVALETiiCE 


(MAPX ,LIMC223)), 
(MAX ,LIM(326)), 
(MAXY ,LIM(229)), 
(MIOY ,LIM(232n, 
(MINXi ,LIM(235)), 

(MODEX ,LIM(238)), 
(MXEL ,LlM(24n), 
(MZA ,LIM(244)), 


(NDXART,LIM(253n , 
(NDX3 ,LIM(256)), 
(NET0TX,LIM(259)), 
(NNODE ,LIM(262J), 
(NODEX ,LIM(265I), 
(NODX ,LIM(268)), 
(NROW ,LIM(271)), 
(NRY ,LIM(274)), 
(NRY2 ,LIM(277)), 


(NRY5 ,LIM(280)), 
(NS ,LIM(283)), 
(NSHY ,LIM(286)), 


(KPADl 

fLIM{llO))» 

(KPMX 

,LIM(1J3)), 

(kpxi 

»LlMfH6)), 

(ksxe 

,L1M(119)), 

(KSXT 

,LIM(122)), 

(KSYT 

,LIM(125)), 

ckxlr 

,LIM(128)), 

(KXZ 

,LIM(13n), 

(KX3 

,LIM(134)), 

(KYT 

,LIM(137)), 

(KY2 

,LIM(140)), 

(KlOO 

,'LIM(143)), 

(LCXC 

,LIM{155)), 

(LCXRR 

,LIM(158)), 

(LCYC 

»LIM(161)), 

(LCYET 

,LIM(164)), 

(LCYTB 

,LIM(167)), 

(LCYoT 

,LrF'(l70)), 

(LIMINT 

,LIM(173)), 

(LINl 

,L1M(176)), 

(LNADX 

,LIM(179)), 

(LSW2 

,LIM(162)), 

(LSkVS 

,LIM(185)3, 

(LSXER 

,LIM(188)), 

(LSXM 

,LIM(19l)), 

(LSXTL 

,LIM(194)), 

(LSXOR 

,LIM(197)), 

(LSYM 

,LIM(200))» 

(LX 

,L1M(203)), 

(LXl 

,LIM(206)), 

(LX4 

,LIM(209)), 

(LYSN 

,LIM(212)3, 

(LY3 

,LIM(215)), 

(LLX 

,LIM(216)), 

CMAPY 

,LIM(22«)), 

(MAXX 

,LIM(227)), 

(MAXYl 

,LIM(230)), 

(MIN 

,LIM(233) 3 , 

(MINY 

,LIM(23633, 

(MPAO 

,LIM(239)3, 

(MXELl 

,LIM(2423 ) , 

(MZB 

,LIM(2453), 

(NOXl 

,LIM(25433, 

(NDX4 

,LIM(257)3, 

(NEW 

,LIM(260)), 

(NNODEl 

,LIM(263)3» 

(NODEXl 

,LIM(2663), 

(NPAO 

,LIM(269)3, 

(NRX 

,LIM(2723), 

(NPYM 

,LIM(27533, 

(NRY3 

,LIM(278)I, 

(NRY6 

,LIM(2813), 

(NSe 

,LIM(264)3, 

(NSL 

,LIW(287)3, 


(KPAD2 

fLIM(lU)), 

006 

2400 

(KPMY 

,LIM(J14)3, 

000 

2500 

(KPY 

»LrMTTTT5T» 

OOO 76 (TO 

(KSXL 

,LIM(I20)) 

000 

2700 



000 

2800 

(K3X0 

,LIM(123n* 

000 

2900 

(KtOf 

,LIM(126)), 

000 

3000 

(KXUL 

,LIM(1293 ) , 

000 

3100 

(KXr 

.LiMaigyii 

000 

3200 

(KYE 

,LIM(135)), 

000 

3300 

(KYO 

,LIM(1383), 

000 

3400 

(KY3 

,LIM(1413), 

000 

3500 

(K150 

,LIM(1«43), 

000 

36()0 



000 

3700 



000 

3800 

(LCXM 

,LIM(156)), 

000 

3900 

(LCXTl 

,LIM(159)3, 

000 

4O0O 

(LCYM 

,LIM(1623), 

000 

4100 

(LCYRB 

,LIM(J65)), 

000 

4200 

(LCYTT 

,LIM(1683), 

000 

4300 

(LE 

,LlM(i7i3)V 

000 

4400 

(LIMX 

»LIM(1743), 

000 

4500 

(L1N3 

,LIM(17; j). 

000 

4600 

(LROW 

,LIM(1803), 

000 

4700 

(LSW3 

,LIM(183)3 

000 

4800 



000 

4900 

(LSXC 

,LrM(18fe3 ) , 

000 

5000 

(LSXLL 

,LIM(189)), 

000 

5100 

(LSXRL 

,LIM(192)3, 

000 

5200 

(LSXTR 

,LIM(195) 3 . 

000 

5300 

(L3Y8 

,LIM(1983), 

000 

5400 

(LSYT 

fLIM(201)), 

000 

5500 

(LXA 

,L1NI(204)3 , 

000 

56D0' 

(LX2 

,LIM(207)3, 

000 

5700 

(LY 

fLIM(210n, 

000 

5800 

(LYl 

,LIM(2133), 

000 

5900 

(LYA 

,LIM(216) ) 

000 

6000 

(LLX2 

rLIM(219)) 

000 

6100 



000 

6200 

(MAPZ 

,LIM(2253), 

000 

6300 

(MAXXl 

,LIM(2283), 

000 

6400 

(MIDX 

,LIMc2313), 

000 

6500 

(MINX 

,LIM(23a) 3 , 

000 

6600 

(MINYi 

,LIM(237)3f 

000 

6700 

(MROW 

,LIM(240n, 

000 

6800 

(MXl 

,LIM(2A3n » 

000 

6900 

(Ml 

,LIM(246) 3 

000 

7000 



000 

7100 

(NDX2 

,LIM(255)3, 

000 

7200 

(NEND 

,LIM(258)), 

000 

7300 

(NMIX 

,LIM(26nT» 

000 

7400 

(NOINT 

,LIM(2643 ) , 

000 

7500 

(NODEX2 

,LIM(267)3, 

000 

7600 

(NPT 

,LIM(270)), 

000 

7700 

(NRXM 

,LIM(273)3, 

000 

7800 

(NRYl 

,LIM(2763), 

000 

7900 

(NRY4 

»LIM(279)) 

000 

8000 



000 

8100 

(NRY7 

,LIM(282n, 

000 

8200 

(NSHX 

,LIM(285 ) ) , 

000 

8300 

(NSTART 

,LIM(2883), 

000 

8400 
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ti (NSU ,LIMC289)). (^'X ,LIM(290)), (NXL ,LIM(29n), 000 

5 CNXU ,LI>^C292)), (NXX ,LIM(293)), (NXl ,UIM(29«)), 000 

6 (nVB ,lIM( 295)), CNYT ,L1M(296)), (N1 ,LiM(297)j ' OOb 

000 

**AA*A******A*****A*****************************A**********A****«******000 

000 

AAAAAAAAA 000 

A 000 

*** bob 

* 000 

000 

call INIT subroutine to read mode data, clear common and 000 

INITIALIZE PROGRAM CONSTANTS AND PARAMETERS. 000 

000 

CALL INIT 000 

GO TO ClOOrlOOO, 1000, 1000, 1000. 9000)» ISTART QOO 

00 0 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaOOO 

000 

CALL INPUT FUNCTION TO READ IN DESIGN DATA AND PIN DATA. 000 

000 

AAAAAAAAA 000 

* 000 

AAA 000 

A 000 

000 

100 CALL INPUT 000 

GO TO (2000, 200, 200, 200, ROOO) , IE.N0 000 

C ' 000 

CaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaOOO 
: 000 

Caaaaaaaaa 000 

- A 000 

Z AAA 000 

: A 000 

: 000 

: call PLACE FUNCTION TO GENERATE A TWO DIMENSIONAL PLACEMENT. 000 

: 000 . 

“200 IFCITYPE.EQ.l) CALL PLEXl OOO ' 

GO TO (9000,2000,300,300,9000), lEND 000 


: OOb 


000 

CALL ROUTE To GENERATE A TwO DIMENSIONAL ROUTING 000 

OF NODES ON THE CHIP. 000 

000 

AAAAAAAAA OOO 

A 000 

AAA 000 

A 000 

000 ' 

300 IF(ITYPE.EO.I) call RTEXl 000 

GD TO (9000,9000,2000,900,9000), lEND 000 

000 

000 

CALL ART TO WRITE ARTWORK INSTRUCTIONS TO THE OUTPUT TAPE. OOO 

000 

AAA A A A A A A 000 

A OOO 

AAA 000 


esoo 
6600 
B70b 
6800 
8900 
9000 
9100 
9200_ 
9300 
9900 
9500 
9600 
9700 
9600 
9900 
0000_ 
0100 
0200 
0300 ■ 
0900 
0500" 
0600 
0700 
0600 
0900' 
1000 _ 
i 1 bb 
1200 
1300 
1900 
1500 
1600 
1700 
1600 
1900 
2000 
2100 
2200 
■2J(T0' 
2900 
2500 
2600 
2700 
2600 
290Cr 
3000 
3100 
3200 
3300 
3900 
350r 
3600 
3700 
3800 
3900 
9000 
9100' 
9200 
9300“ 
9900 
9?00“ 
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000 
000 
000 
000 
000 
kOOO 
000 
000 
obo 
000 
000 
000 
000 
000 
000 
000 
000 
000 
kOOO 
000 
000 
000 
000 
000 
obo 
000 
000 
000 
000 
000 
1.000 
000 

CALL MANMOO FOR MAKING MANUAL CHANGES TO THE ARTWORK INSTRUCTIONS'. OOO'. 

000 
000 
000 
000 
000 
000 
000 
000 
000 


400 IFCITYPE.EQ. 1 ) CALL ARTEXl 

GO TO C9000»9000»9000,2000,90UO)» lEND 


Z CALL READ TO RECOVER COMMON DATA STORED ON MAGNETIC TAPE. THEN 

C GO TO PROPER RESTART FUNCTION. 

c 

c * 

c *** 

c * 

c 

1000 call read 

GO TO C9o00»200f 300f 400f 3000»10000)» ISTART 


CALL rtRITE TO STORE COMMON DATA ON MAGNETIC TAPE, 

* 

IHt* 

* 

2000 CALL WRITE 
GO TO 10000 


z********* 
z * 

c * * * 
c * 

'T 

3000 CALL MANEXl 
GO TO 2000 
C 


C 

c 

C 


call OBCOM TO PRINT OUT COMMON DATA. 


C********* 

C * 

C ★ * * 

c * 

“C 

9000 CALL D0COM 
C 

C*********4 

c 

10000 STP" 

END 

CSTARTC INIT VEROOl 050674 

“ ■■ SUBROUTINE INIT . 

C 

C * It If * It it It i * ii Ik i! * h it -k * It * i 


1 A 


000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

»000 

000 

nno 

oOO 

000 ' 

000 

000 


4600 
4700 
480 0 
4900 
5000 
5100 
5200 
5300 
5400 
5500 
5600 
5700 
5600 
5900 
6000 
6100 
6200 
6300 
6400 
6500 
6600 
6700 
6800 
6900 
7000 
7100 
7200 
7300 
7400 
7500 
7600 
7700 
780(r 
7900 
8000 
8100 
8200 
8300 
8400" 
6500 
6600 
8700 
8800 
8900 
9000 ■ 
9100 
9200 
9300 
9400 
9500 
9600 ' 
9700 
9800 
9900 
0000 
0100 
0200 
0100 
0200 
0300 
0400 
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c 

c 

c 

c 

c 

Ch*** 

c 

c 

C“ 


c 

c 

c 

c 

c 

~z 

c 

c 

c 

c 

c 

i:“ 

c 

c 

c 

c 

c 

"C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

“T" 


THE PURPOSE OF THIS FUNCTION IS TO READ & VALIDATE THE MODE 
pAfiA'METERSf CLEAR COMMON AND PRESET PROGRAM CONSTANTS AND” 
PARAMETERS. 

****************************»****<t****i»*****************f******** 

CHIPax) : 

THIS ARRAY IS USED TO STORE CHIP DESCRIPTION DATA. 

ICAPCIX): 

THIS ARRAY IS USED TO STORE THE NODE CAPACITANCE OF NODE IX. 
INF0(IX,IY)! 

IX IS THE element number ASSIGNED TO A DEVICE. 


lY 


IS USED TO STORE DATA ASSOCIATED WITH ELEMENT IX. 

INFOYl (=1) IS X-INOEX ON PLACEMENT SURFACE. 

INF0Y2 C=2I IS Y-INDEX ON PLACEMENT SURFACE. 

INFOYl (al) IN INPUT/PRPLI USED TO STORE USER 

SPECIFICATION OF POSITION OF FIXED ELEMENT 
IN FIXED ROW. 

IN PLACE, IS ADDRESS (INDEX) IN LNADCI) 

OF LOWER LIMIT OF LIST OF ADDRESSES IN 
NODE(I) OF THOSE NODES WHICH CONTAIN 
ELEMENT IX. 

IN ROUTE, IS X-COORD. OF ELEMENT IX. 

IS UPPER LIMIT OF addresses IN 


INFOYil ( = A) 


INF0Y5 (=5) 


INF0Y6 (=6) 


IN PLACE, 
LNADCI). 
IN ROUTE, 

IN place, 

TEMPORARY 
IN ROUTE, 


IS Y-COORD. OF element IX. 

IS bad history counter AND 
STORAGE OF CELL WIDTH. 

IS B.P. POSITION #, BY ROW TO 
LOCATE B.P. IN PROPER POSITION. 

IS USED TO STORE ROW NUMBER AND PATTERN 
ORIENTATION. 


000 osoo 
000 0600 
OOO 0700 
000 0800 
000 OROO 
**000 1000 
000 1100 
000 1200 
000 1300 
000 1400 
000 ISOO 
000 1600 
000 1700 
000 1800 
000 IROO 
000 2000 
000 2100 
000 2200 
000 2300 
000 2400 
000 2500 
000 2600 
000 2700 
000 2800 
000 2900 
000 3000 
000 3100 
000 3200 
000 3300 
000 3400 
000 3500 
OOO 3600 
000 3700 
000 3800 
000 3900 
000 4000 
000 4100 
000 4200 

■ourmoo- 


c 





IN INPUT/PRPLI USED TO STORE USER 



000 

4400 

c 





SPECIFICATION OF ROW NUMBER OF ELEMENT 

000 

4500 

c 





FIXED IN ROW AND/OP POSITION. 



000 

4600 

c 


INF0Y7 

( = 

7) 

IS USED TO STORE ADDRESS OF START 

OF 

PIN 

000 

4700 

c 





DATA FOR PATTERN ASSIGNED TO ELEMENT 

IX. 

000 

4800 

c 








ODD 

4VOO ■ 

c 

IP(IX) 

IS USED 

TO 

STORE PARAMETERS USED IN THIS PROGRAM 

• 

• 


000 

5000 

c 

NOTE; ALL MIL 

VALUES ARE IN lOTHS OF MILS, 10 = 1.0 

MILS. 

000 

5100 

c 


EXCEPT 

FOR LINEAR WIDTH BREAK POINTS WHICH ARE 

IN MILS. 

000 

5200 

c 








000 

5300 

c 

10 

IS the STARTING INDEX FOR CONTROL PARAMETERS. 



000 

5400 

c 





‘ 



DOT) 

5500" 

c 


IPCIO 

) 

IS 

NUMBER OF 10 DATA, 



000 

5600 

c 


IP(I0+ 

1) 

IS 

NUMBER OF LINES PER PAGE PRINT CONTROL. 

000 

5700 

c 


IP(I0+ 

2) 

IS 

MAXIMUN number of BONDING PADS ON 

CHIP. 

000 

5800 

c 


IPCIOt 

3) 

IS 

THE LINEAR width BREAK POINT FOR 

3 

ROWS. 

000 

5900 

c 


IPCIOt 

4) 

IS 

THE LINEAR widTh BREAK POINT FOR 

4 

ROWS. 

000 

6000 

c 


IP(I0+ 

5) 

IS 

THE LINEAR WIDTH BREAK POINT FOR 

5 

rows; 

000 

6100 " 

c 


IP(I0+ 

6) 

IS 

THE LINEAR WIDTH BREAK POINT FOR 

6 

ROWS. 

000 

6200 

c 


IPCIO+ 

7) 

IS 

THE LINEAR WIDTH BREAK POINT FOR 

7 

ROWS. 

000 

6300 

c 


IPCI0+ 

8) 

IS 

the linear width break POINT FOP 

8 

ROWS. 

000 

6400 

c 


IPCI0+ 

9) 

IS 

THE LINEAR WIDTH BREAK POINT FOR 

9 

ROWS. 

000 

6500 
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cior|oc^rir^or|onon|onoc^ooooonjor^opr>nonionir)r|orioooo|r>or>oor)iooiooor)!ooior>on|oo 


IPCIO+IO) 

iP(io+in 

IP(I0+12) 

IP(I0+13) 

iP(io+ia) 


IP(I0+15) 

■P(IO+16) 

IPCIO+17) 

IPCIO+18) 

IPCIO+19) 

ipciotao) 
IPCIO+21 ) 
IPCI0t22) 
IP(I0+23) 
iP(lo+2a) 
IP(I0+25) 
IPfIO+26) 
IPUO + 27) 


IPCIO+28) 


IP(IO+29) 

IP(I0t3O) 


IP(I0+31) 


IPCIO+32) 

IPCIO+33) 

IP(IO+34) 


IPUO + 35) 


IS THE LINEAR width BREAK POINT FOR 10 ROWS. 000 

IS THE LINEAR WIDTH BREAK POINT FOR 11 ROWS. 000 

IS the linear WIDTH BREAK POINT FOR 12 ROWS. 000 

IS SWITCH FOR ENO-AROUND wIRE SPACING 000 

= 1, SPACED AT KlOOj = 2, SPACED AT K200. 000 

IS TECHNOLOGY DEPENDENT SWITCH FOR GROUND 000 

TO CELL ROWS. 000 

= 1, GROUND BOTH SIDES VIA SHAPE SET. 000 

= 2, GROUND BOTH SIDES VIA METAL. 000 

= 3, GROUND LEFT SIDE VIA METAL. 000 

= SAME AS 3 PLUS VDD ON RIGHT SIDE. 000 

IS THE MAXIMUM LINEAR WIDTH OF ALL CELLS 000 

FOR USING THIS PROGRAM. 000 

IS DESIGN DATA INPUT TAPE DSREF #, NOT030. 000 

IF DESIGN DATA ON CARD SET = 5. 000 

IS COMMON DATA OUTPUT TAPE DSREF U, N0T03S. 000 

IS COMMON DATA INPUT TAPE DSREF », NOT040. 000 

IS PIN DATA FILE INPUT TAPE DSREF N0T045. 000 

IS PIN DATA FILE OUTPUT TAPE DSREF », NOTO50. 000 
IS WORK TAPE * 1 DSREF H, NOTOlO. 000 

IS WORK TAPE # 2 DSREF #, N0T015. 000 

IS WORK TAPE # 3 DSREF n, NOT020. 000 

IS WORK TAPE tt 4 DSREF tt, M0T025. 000 

IS ARTWORK INST. OUTPUT TAPE A 1 DSREF N0T055. 000 

IS ARTWORK INST. OUTPUT TAPE # 2 DSREF NOTO60. 000 

IS FIXl CONTROL. 000 

= 0, FIX 8.P. AND ROWS IN ONE PASS 000 

= 1, FIX B.P. ON FIRST PASS, FIX ROWS ON 000 

SECOND PASS. 000 

IS BYPASS CONTROL FOP CONVERTING CENTER 000 

TRANSITION tunnels, WITH METAL ON BOTH ENDS 000 
OF TUNNEL, TO METAL. 000 

IF < 0 AND IP(I4+99) > 0, DO NOT CONVERT AND 000 

ROUTE VDD ON CELL ROW. 000 

IF = 0, convert & NO VDO BETWEEN ROWS. 000 

IF > 0, NOT convert & PUT VDD BETWEEN ROWS. 000 

IF NUMBER OF LEVELS OF ARTWORK. 000 

IS BYPASS CONTROL TO FORCE ROWS TO BE 000 

EVEN IN FIXl. . 000 

= 0, IF necessary, force ELEM FROM long row 000 
INTO SHORT ROW. OOO 

= 1, MOVE ELEM from LONG ROW INTO OPEN SLOT 000 
OF SHORT ROW. 000 

= 2, bypass EQUALIZING ROWS. 000 

IS TECHNOLOGY DEPENDENT SWITCH FOR GENERATING 000 
SECOND LEVEL TUNNELS. 000 

a 0, NO SECOND LEVEL; > 0, GENERATE TUNNELS 000 
ON LEVEL IP(I0+3l). 000 

IS TECHNOLOGY DEPENDENT CONTROL FOR SPECIFYING 000 
METAL LEVEL. 000 

IS TECHNOLOGY DEPENDENT CONTROL FOR SPECIFYING 000 
PRIMARY TUNNEL LEVEL. 000 

IS TECHNOLOGY DEPENDENT BORDER TYPE: 000 

a 1, BULK C-MOS BONDED WIRE. 000 

a 2, BULK C-MOS BEAM LEAD. 000 

a 3, POLY BONDED WIRE. 000 

a, 4, POLY BEAM LEAD. 000 

a 5, SOS BONDED WIRE. 000 

a 6. SOS BEAM LEAD. 000 

IS BYPASS CONTROL IN ADJUST TO PREVENT 000 

FORCING CHIP TO BE BALANCED. 000 


6600 
6700 
6800 
6900 
7000 
7100 
7200 
7300 
7400 
7500 
7600 
7700 
7800 
7900 
8000 
6100 
8200 
8300 
8400 
8500 
8600 
8700 
8800 
0900 
9000 
9100 
9200 
9300 
9400 
9500 
9600 
9700 
9800 
9900 
0000 
0100 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1 100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
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2200 
2300 
2400 
2500 
2600 
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c 

c 

c 


IP(10+36) 


IP(I0+i7) 


IPCIO+38) 


IP(I0+59J 


IP(I0+40) 


IP(I0+41) 


IPCI0+42J 

IP(I0+43) 

IPClO+44) 

IP(I0+453 

IPCIO+463 

IP(I0+47) 

IPCIO+48) 

IP(I0t49) 

IPCIO+50) 

IPUOtSn 


IPCIO+52) 

IP(lO+53) 

IPCIO+54) 


IPCIO+55) 

IPflO+56) 

IPCIO+57) 

IPCIO+58) 

IPCIO+59) 


= 0, BALANCE CHIP IN X. 

= 1, BYPASS ADJAJ 

IS BYPASS CONTHOL FOR ALTERNATE INPUT PATTERN 

OF B.P. ON SIDE OF CHIP 

= 0, SUBSTITUTE ALTERNATE PATTERN 

= 1, USE SAME PATTERN 

IS POLY technology FOR LEVEL 10 GUARD. 

= 0, NO SECOND TUNNEL OR SHAPE SET. 

= 1, generate SECONDARY LEVEL OF TUNNELS. 

= ?, generate SHAPE SET FOR NON-CELL AREA. 

IS TOP RO» (IF ODD #) GROUND FROM SIDE BYPASS. 
= 0, GNO ON TOP, BYPASS SIDE GROUND. 

= 1, not on TOP, GENERATE ON SIDES VIA 
IP(I0+1«) PARAMETER. 

IS CONTROL TO FORCE 6.P. TO BE RFLOCATED ON 
BONDING PAD ROWS, SO THAT ROUTED WIRE WILL 
MAKE POSITIVE CONTACT WITH B.P. PIN. 

= 0, DO NOT MOVE B.P. 

> 0, ADJUST POSITION OF B.P. (NOT MORE THAN 
IPCIO+39} UNITS. 

IS T.E. AT ZERO ROUTING CHANNEL CONTROL. 

= 0, NO T.E. IN ZERO CHANNEL. 

= 1 , T.E. FOR CELLS ONLY. 

= 2, T.E. FOR CELLS S, BONDING PADS. 

IS ZERO CHANNEL ROUTING CONTROL. 

= 0, NO ZERO CHANNEL ROUTING. 

= 1, ROUTE CLASS 1 AT ZERO CHANNEL. 

= 2, ROUTE CLASS 1 & 2 AT ZERO CHANNEL. 

= 3, ROUTE CLASS 2 AT ZERO CHANNEL. 

> 0, IS PAUSE STATEMENT BYPASS. 

IS THE LINEAR WIDTH BREAK POINT FOR 13 ROWS. 

IS the LINEAR WIDTH BREAK POINT FOR 14 ROWS. 

IS THE LINEAR WIDTH BREAK POINT FOR 15 ROWS. 

IS THE LINEAR WIDTH BREAK POINT FOR 16 ROWS. 

IS THE LINEAR WIDTH BREAK POINT FOR 17 ROWS. 

IS THE LINEAR WIDTH BREAK POINT FOR 18 ROWS. 

IS THE LINEAR WIDTH BREAK POINT FOR 19 ROWS. 

IS THE LINEAR WIDTH BREAK POINT FOR 20 ROWS. 

IS PLACE SURFACE OPTION CONTROL. 

= 0, C-MOS/SL-GATE OPTION: CXXXCXCXXXC. . . 

= 1, SOS OPTION: CXXCCXXCCXXCC... 

> 0 TEST CELL PIN-TO-PIN MULTIPLE OF K200. 

> 0, INTERCHANGE GND/VDD DATA. IF IPCIO+54) 

> 1, SET IP(I0+53)=1, IF < 2, SET. = 0. 

IS GND/VDD LOCATION CONTROL. 

= 0, GNO below center - VDD ABOVE. 

= 1, GNO ABOVE CENTER - VDD BELOW. 

= 2, PADS IN CORNNERS. VDD BOTTOM-LEFT, GND 
TOP-RIGHT. 

= 3, PADS IN CORNNERS. VDD TOP-LEFT, GND 
BOTTOM-RIGHT. 

> 0, ROUTE SHORTEST CLASS 1 NODES FIRST. 

> 0 , ROUTE Class 2 on zero channel if it is 

THE END PIN. BYPASS IF IP(I0+41) > 1. 

> 0, BYPASS REROUTE OF LOW-PROFILE METAL. 
BYPASS IF IP(I4+99) = 0, 

> 0, ROUTE SHORTEST CLASS 5 FIRST. 

= 1 B.P. ROWS ONLY 

= 2 ALL ROWS. 

> 0 IS ODD CELL ROW TO TOP B.P. MOD IFIED 

ROUTE (CLASS 2 INSTEAD OF CL7155“3T T3YPASS. 
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= 0, EXERCISE 000 

IP(IO+60) IS SPECIAL ROUTE FUR CLASS 3 WHERE ROUTE IS 000 

BACK-TO-BACK ROW PLUS B.P. THE OPTION, > 0, 000 

WILL SMASH NOOE INTO CLASS 2 + CLASS 6. 000 

> 0, EXERCISE OPTION, WHERE IP(I0+60) IS THE 000 

NUMBER OF THESE PER SIDE ON ROW PAIR. 000 

= 0, BYPASS. 000 

IP(I0+6n > 0, CALCULATE CROSSOVERS FOR EACH NODE. 000 

FOR GROUND VIA TUNNEL, = # EQUIV. CROSSOVERS. 000 

IP(I0+62) IS ALTERNATE LOCATION OF POWER TO B.P. 000 

SEE IP(I2+19). 000 

IP(I0+63) > 0, PRINT UNUSED PIN LIST IN INPUT. 000 

IPCIO+Sa) = 0, BYPASS PIN-TO-TAP IN CENTER ROUTING IF 000 

TAP POINT NOT WITHIN ROW LIMITS. 000 

> 0, BYPASS THIS OPTION. 000 

IP(I0+65) IS SIDE BONDING PAD ROUTING CONTROL. 000 

= 0, BYPASS THIS FEATURE. 000 

= 1, PREVENT ROUTE FROM SIDE B.P. TO BE WITHIN 000 
PREVEOUSLY ROUTED ROW-TO-ROW ROUTING. 000 

= 2, SAME AS 1 t DISABLE PIN-TO-TAP ROUTE OF 000 
SIDE B.P. 000 

IF > 0, RESET IP(I«+V6) = 0. 000 

IPCIO+66) > 0, LIMIT LOW PROFILE METAL TO START/END IN 000 
VERTICAL CHANNEL WHICH DOES NOT CONTAIN 000 
A TUNNEL. 000 

IP(I0+67) RE-ROUTE MULTIPLE PINS ON SAME CELL ROW 000 

TO LOWER horizontal CHANNEL CONTROL. 000 

= 0, EXECUTE; > 0, BYPASS. 000 

IPCIO+68) > 0, BYPASS PRINT OF OUTPUT DATA. 000 

IPCIO+69) = 0, FORCE, IF POSSIBLE, ODD CELL ROW TO 000 

TOP B.P. (VIA CLASS 2, SEE IPCIO+SRJ) 000 

TO BE ALL metal AT CELL ROW. 000 

IF IPCIO+59) > 0, RESET IP(I0+69) a 1 . 000 

IPCIO+70) IS ROW 3/NROW B.P. ROUTING CONTROL. OOO' 

a 0 , FORCE ROUTE To B.P. ORDER AND ROUTE 000 

SINGLE STEP NOT TO CROSS EACH OTHER. 000 

DOUBLE STEP IS NORMAL ROUTE. 000 

IF IP(I«+99) a 0, FORCE IP(I0t70) a 1. 000 

> 0, BYPASS 000 

IP(IO+71) IS CONTROL TO OVERRIDE CERTAIN USER OPTIONS, 000 

SEE INPUT SUBROUTINE. 000 

a 0, EXERCISE. 000 

> 0, BYPASS THIS CONTROL. 000 

IPCIO+72) IS EXTERNAL SORT CONTROL. 000 

a 0, BYPASS. uOO 

> 0, EXECUTE EXTERNAL SORT OF OUTPUT DATA. 000 

SEE SORTl AND ART FUNCTION. 000 

000 

II IS THE STARTING INDEX FOR PLACEMENT PARAMETERS. 000 

000 

IPCri ) IS NUMBER OF II DATA. 000 

IP(I1+ n IS JRSP SWITCH INITIAL VALUE. 000 

IP(I1+ 23 IS JSL SWITCH INITIAL VALUE. 000 

IP(I1+ 33 IS JBAO LIMIT. 000 

IP(I1+ «3 IS LIMINT VALUE. 000 

IP(I1+ 53 IS LE INITIAL VALUE. 000 

IP(I1+ 63 IS FACTOR USED TO DETERMINE LE IF TP(lrF57 D 0(30 

IPCI1+ 73 IS LOWER LIMIT OF LE WHEN IP(Il+53 = 0. 000 

IPCI1+ 83 IS LX SCALING FACTOR. 000 

IPCllt 93 IS LY SCALING FACTOR, 000 

IP(I1+103 IS NMIX VALUE. 000 
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2100 
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2700 

2800 
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IP(I1+11) 
iPcn + 12) 
iPdi+13) 
IP(11+14) 
IP(I1+15) 
iP(n+i6) 
IP(I1+17) 

iP(n + ’8) 

IP(Il+19) 

IPCIl+20) 

IPCIl+21) 

IPlIl+22) 

IPCIl+2‘3) 

IP(Ilt2«) 

IPCIl+25) 

IPCri+26) 

IPCIl+27) 

IPm+28) 

IP(Il+29) 

rP(Il+30) 

iPditsn 

IPCIl+32) 


IP(Il+33) 


IS JSWC SWITCH VALUE. 

IS LE INCREMENT VALUE. 

IS LE DECREMENT VALUE. 

IS placement print control. 

IS THE BAD HISTORY INCREMENT VALUE 
IS THE 8A0 HISTORY DECREMENT VALUE 
IS THE DUMMY NODE (FOR SUBDIVIDED CELLS) 
WEIGHTING FACTOR. 

IS NODE WEIGHTING FACTOR FOR INPUT B.P. 

IS NODE weighting FACTOR FOR OUTPUT B.P. 

IS FACTOR USED IN DETERMINING UNIT AREA. 

IS PRESET UNIT AREA. 

IS USED TO ADJUST ROUNDOFF FACTOR FOR 
SUBDIVISION OF LONG CELLS. 

IS PRESET ROUNDOFF FOR CELL SUBDIVISION", 

IS number OF UNIT AREAS BETWEEN FACING ROWS, 
MUST BE > 1 

IS number OF UNIT AREAS BACK-TO-BACK ROWS, 

IS NUMBER OF UNIT AREAS ON LEFT SIDE OF ALL 
BACK-TO-BACK ROWS. 

IS NUMBER OF UNIT AREAS ON RIGHT SIDE" OF" "ALL"“ 
BACK-TO-BACK ROWS. 

IS NUMBER OF SLOTS RESEARVED FOR PHOTO KEY ON 
BOTTOM/TOP B.P. ROWS. 

IS NUMBER OF SLOTS RESEARVED FOR TEST TRAN- 
ISTERS ON SIDE B.P. ROWS. 

IS DEFAULT AVERAGE CELL wrOTH; 

IS JNTG LIMIT CONTROL. JNTG MUST BE GREATER 
THAN IP(I1+31) TO ALLOW NEW TRY AT PLACEMENT. 
IS BYPASS CONTROL ON INTERCHANGE OF ELEMENTS 
ON EQUALITY IN PLACE. 

= 0 EXECUTE INTERCHANGE ON EQUALITY. 

= 1 BYPASS INTERCHANGE ON EQUALITY.- 
IS ODD CELL ROW EXTRA UNIT AREAS, 


12 IS THE STARTING INDEX FOR ROUTING PARAMETERS. 


IPCI2 ) 
IPCI2+ 1) 

IPCI2+ 2) 

IPC12+ 3) 
IP(I2+ 4) 


IP(I2+ 5) 


rP(I2+ 6) 
IP(I2+ 7) 
IPCI2+ 8) 

IPCI2+ 9) 


IP(I2+10) 

IPCI2+m 

IFCI2+12) 


IS NUMBER OF 12 DATA. 

IS THE METAL-TO-METAL CHANNEL" SPACING" ON 
THE ROUTING SURFACE. 

IS THE PIN-TO-PIN SPACING ON ROUTING 
SURFACE. 

IS BONDING PAD TO BONDING PAD SPACING. 

IS DISTANCE FROM CHIP CENTER TO START OF 
BONDING PADS ON HORIZONTAL ROWS OF B.P. 
INITIALLY SET = B.P, ORIGIN TO CENTER OF PAD, 
IS DISTANCE FROM CHIP CENTER TO START OF" " 
BONDING PADS ON VERTICAL ROWS OF B.P. 

INITIALLY SET = B.P, ORIGIN TO CENTER ttF~PAD, 
MINUS ADDITIONAL OFFSET FOR TEST TRANSISTOR. 

IS AN ARBITRARY X/Y VALTJE DF"CE N r ER O F CHIP. — 
IS NUMBER OF Tunnel CHANNELS TO BE GUARDED. 

IS THE Y-DISTANCE OF THE SIDE GROUND^ FROM"- - 
THE CELL ROW ORIGIN. 

IS THE NUMBER OF INDICIES PER STEP" USED TCT~- 
interconnect B.P. TO NODE IN ADJUSTMENT 
OF CENTER ROUTING SURFACE" DUE TO X SH I F T . 

IS HEIGHT OF CELLS. 

IS Y-OISTANCE FROM ORIGIN OF CELL TO CE N TER 
OF PIN, 

IS Y-DISTANCE FROM ORiaiN OF CELL“TO FIRST 


JDOO 0000 
OffO OIOTT" 
000 0200 
00T"O300"" 
000 0400 


000 0600 
ooiroTiro" 
000 0600 


46 



IPC12+13) 

IP(I2+1«7 

IPU2 + 15) 

IP(I2+16) 

IP(I2+17) 

IP(I2+10) 

IP(I2+19) 

IP(I2t20) 

IP(I2+21) 

IPCI2+22) 

IP(I2+23) 

IP(I2+2a) 

IPCI2+25) 


IP(I2+26) 


IP(I2+27) 


IPU2 + 28) 

IP(I2t29) 

IPCI2+30) 

IPCI2+31) 


METAL CHANNEL. 

IS DISTANCE OF FIRST RIGHT ENO-AROUNQ VERTICAL 
CHANNEL FROM EDGE OF HORIZONTAL CELL ROWS. 

IS minimum distance of FIRST TUNNEL VERTICAL 
CHANNEL FROM LAST END-AROUND CHANNEL. 

IS THE MINIMUM DISTANCE FROM ORIGIN OF B.P. 

TO NEAREST NON-metAL DEVICE (TUNNEL OR CELL). 
IS Y-DISTANCE FROM ORIGIN OF B.P. TO FIRST 
METAL CHANNEL. 

IS MINIMUM number of WIRING CHANNELS FOR 
CHANGING TUNNEL TO METAL. 

IS B.P. SHIFT (CC«) FOR BEAM LEAD TECHNOLOGY. 
IS Y-OISTANCE FROM B.P. ORIGIN TO HORIZONTAL 
GROUND LINE TO CELL ROwS. 

IS adjustment constant for SIDE ROUTING 
X-INCREMENT. used to SQUEEZE SIDE CHANNELS 
CLOSER TO EACH OTHER (SHOULD NOT BE GREATER 
THAN 1 OR LESS THAN 0). 

IS CORRECTION FOR FIRST SIDE ROUTING CHANNEL. 
IS CONTROL FOR MINIMIZING CHANNEL SPACING ON 
SIDE ROUTING'SURFACE. SEE POSl. 

= 0, MINIMIZE. 

= 1, DO NOT MINIMIZE. 

IS CONTROL FOR CELL REORIENTATION AND PIN 
REASSIGNMENT. SEE SMASH!. 

= 0 EXECUTE. 

> 0 BYPASS. 

IS BYPASS CONTROL ON ORDER OF NROW B.P. ROUTE. 
SEE SMASHl. 

= 0, FORCE ROUTE TO fl.P. ORDER. 

= I, BYPASS THIS FORCED ROUTE ORDER. 

IS bypass CONTROL POSSIBLE REDUCTION OF CLASS 
3 NODE INTO CLASS 2 & 5, WITH POSSIBLE 
smaller CLASS 3 NODE SEGMENT. SEE SMASH!. 

= 0, EXECUTE SUBDIVISION OF CLASS 3 NODE. 

= 1, BYPASS EXECUTION. 

IS B.P. REPOSITIONING SWITCH (POPLl). 

= 0, BYPASS THIS FEATURE. 

= 1, REPOSITION PADS ON ALL SIDES. 

= 2, ALSO SHIFT all PADS ON ROW TOWARD CENTER. 
= 3, ALSO INTERCHANGE' PADS BETWEEN ROWS. 

= U, SAME AS 1 & 3, BUT NOT 2, 

IS bypass CONTROL ON LSI PLACEMENT ALGORITHM 
WITH RESPECT TO MINIMUM DISTANCE TO NEAREST 
NEIGHBOR ALGORITHM. SEE PLACE/DIST. 

= 0, EXECUTE LSI DIST. 

= 1, EXECUTE MINIMUM DIST. NEAREST NEIGHBOR. 

= 2, EXECUTE DRIVER CENTERED LSI DIST. 

IS BYPASS CONTROL ON RESORT OF LINE DATA 
IN SORTl. 

= 0, EXECUTE RESORT. 

= !, BYPASS. 

IS EXEC/BYPASS CONTROL ON STEP 2B IN POCl. 

= 0, EXECUTE FOR ALL CENTER ROWS. 

= 1, EXECUTE ONLY FOR B.P. ROWS. 

= 2, BYPASS. 

IS Y-DISTANCE FROM ORIGIN OF B.P. TO CENTER 
OF PIN. 

IS DISTANCE OF FIRST LEFT END-AROUND VERTICAL 
CHANNEL FROM EDGE OF HORIZONTAL CELL ROWS. 

IF IP(I0+ia) = 3, SET IP(I2+13) = IP(I2tl) 
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000 2500 
000 2600 
000 2700 
000 2800 
000 2900 
000 3000 
000 3100 
000 3200 
000 3300 
000 3400 
000 3500 
000 3600 
000 3700 
000 3800 
000 3900 
000 4000 
000 4100 
000 4200 
000 4300 
000 4400 
000 4500 
000 4600 
000 4700 
000 4800 
000 4900 
000 5000 
000 5100 
000 5200 
000 5300 
000 5400 
000 5500 
000 5600 
000 5700 
000 5800 
000 5900 
000 6000 
000 6100 
000 6200 
000 6300 
000 6400 
000 6500 
000 6600 
000 6700 
000 6800 
000 6900 
000 7000 
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IPCI2+32) IS MINIMUM NUMBER OF WIRING CHANNELS FOR 

changing tunnel at pin to metal. IP(I2+17I 
MUST also be > 0, 

IP(I2+33) IS SPACING constant USED TO ADJUST FIRST 
METAL CHANNEL FROM ODD CELL ROW. 


13 IS the STARTING INDEX FOR ROW RELATED DATA. THESE DATA 
ARE STORED ROW BY ROW, IN ROW ORDER. DATA FOR ROW 2 
FOLLOWS ROW 1 DATA, ETC. SAME DATA FOR EACH ROW MUST 
BE IN SAME order. IP(I3) IS THE NUMBER OF DATA STORED 
FOR EACH ROW. TO FXTRACT, FOR EXAMPLE, DATA ITEM 3 
FOR ROW 6, M3 = 13 ♦ (6-1) * IP(I3) + 3 


IP(I3 ) 
IP(M3+ 1) 
IPCMit 2) 
IP(M3+ 3) 
IPCM3+ 4) 
IP(M3+ 5) 
IP(M3+ 6) 
IPCM3+ 7) 
IP(M3+ 8) 
IPCM3+ 9) 
IPCM3+10) 
IP(M3+11) 
IP(M3+12) 
IPCM3+13) 
IP(M3tl4) 


IP(M3+15) 

IP(M3tl6) 

IP(M3+17) 

IP(M3tl8) 

IP(M3+19) 

IP(M3+20) 


IS THE NUMBER OF INDICIES FOR EACH ROW DATA. 

IS THE Y-COORDINATE OF ROW (X FOR ROWi/2). 

IS THE NORMAL CELL ORIENTATION FOR ROW. 

IS THE REVERSE CELL ORIENTATION FOR ROW. 

IS THE NO. OF LEFT END-AROUND WIRES FOR ROW. 

IS The NO. OF RIGHT END-AROUND WIRES FOR ROW. 
IS THE X-INDEX of left ENO OF ROWfY FOR 1/2). 
IS THE X-COORD OF LEFT END OF ROW (Y FOR 1/2). 
IS THE X-INDEX of FIRST LEFT END-AROUND NODE. 
IS THE X-INDEX OF FIRST RIGHT END-AROUND NODE. 
IS THE X-INDEX OF RIGHT END OF ROW(Y FOR 1/2). 
IS THE WIDTH OF ALL CELL ON ROW. 

IS X-COORD OF FIRST LEFT END-AROUND NODE. 

IS X-COORD OF FIRST RIGHT END-AROUND NODE. 

IS OPTION IP(I0+60) COUNTER. IF ROW IS EVEN, 
COUNT IS A TO SIDE ROW l. IF ROW IS ODD, 

COUNT IS A TO SIDE ROW 2. SEE OPTION IPCIO+60) 
FOR FURTHER DETAILS. 

PLACEMENT Y-INDEX OF ROW (X FOR ROW 1/2). 
PLACEMENT LEFT X-INDEX OF ROW (Y FOR 1/2). 
PLACEMENT RIGHT X-INDEX OF ROW(Y FOR 1/2). 
PLACEMENT (<iON-VALID ROW Y-INDEX. 

IS X-COORD. OF LAST LEFT END-AROUND NODE. 

IS X-COORD. OF LAST RIGHT END-AROUND NODE. 


I« IS THE STARTING INDEX FOR CHlP/ARTwORK PARAMETERS. 


IP 

(14 

) 

IP 

(14 + 

1 ) 

IP 

(14 + 

2) 

IP 

(14 + 

3) 

IP 

(14 + 

4) 

IP 

(14 + 

S) 

IP 

(14 + 

6) 

IP 

(14 + 

7) 

IP 

(14 + 

8) 

IP 

(14 + 

9) 

IP 

(14 + 1 

0) 

IP 

(14 + 1 

1 ) 

IP 

(14 + 1 

2) 

IP 

(14 + 1 

3) 

IP 

(14 + 1 

4) 


IS NUMBER OF 14 DATA. 

IS X STEP & REPEAT, INCREMENT OF IPCI4+91) 

IS Y STEP K REPEAT, INCREMENT OF IPCI4+91) 

IS ONE HALF WIDTH OF STREET. 

IS Y-DISTAMCE FROM CENTER OF CHIP' RESERVED ' 
FOR TEST RESISTOR. 

IS Y-OISTANCE ABOVE CENTER OF CHIP TO TOP 
OF TEST RESISTOR BONDING PAD. 

IS Y-DISTAnCE ABOVE CENTER OE CHIP TO BOTTOM 
OF TEST RESISTOR B.P. 

IS 1/2 WIDTH OF TEST RESISTOR. 

IS MINIMUM Y STEP & REPEAT FOR PHOTO KEY TO 
BE LOCATED WITHIN MASKING BORDER. 

IS WIDTH OF MASKING BORDER. 

IS WIDTH OF N+(NOT) INSIDE STREET. 

IS 1/2 WIDTH/HEIGHT OF PHOTO KEY. 

IS Y-DISTANCE FROM CENTER OF STREET TO 
CENTER OF PHOTO KEY, KEY INSIDE CHIP. 

IS X-DIST OF GNO PAD FROM CENTER OF STREET. 
IS Y-DIST OF GND PAD BELOW CENTER OF CHI^. 
ALSO Y-DIST. CORRECTION FOR IPCI0'+5^) > 1" 


000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

ooo 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 


7100 

7200 

7300 

7400 

7500 

7600 

7700 

7800 

7900 

8000 

8100 

8200 

8300 

8400 

eSoo 

8600 

8700 

8800 

8900 

9000 

9100 

9200 

9300 

9400 

9500 

9600 

9700 

9600 

9900 

0000 

0100 

0200 

0300 

0400 

0500 

0600 

0700 

0800 

0900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2l00 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 



IPCI4+15) 

IPCI4+16) 

IPCI4+17) 

IP(I4+18) 
IP(I4+193 
IP(I4+aO) 
IP(I4+21 ) 
IPCI4+22) 
IPC14+23) 
IP(I4+24) 
IPCI4+253 

IPCI4+26) 

IP(I4+27) 

IPCI4+28) 

IPCI4+29) 

IPCI4+30) 

IP(I4+31) 

IPCI4+32) 

IPCI4+33) 

IP(I4t34) 

IP(I4+35) 

IP(T4t36) 

IPCI4+37) 


IP(14t38) 


IPCI4+39) 
IPCI4+403 
IP(ia + 4n 
IP(I4f42) 
IPn4 + U3) 

IP(I4ta4) 
IP(l4t4S) 
IPCI4+46) 
lP(I4+47) 
IP(I4+48) 
IPnu + i)9) 
IPCI4+50) 
IP(I«+51) 
IPCI4t52) 
IP(I«+53) 
IP(I4+54) 
IP(I4+S5) 
IP(I4t56) 
IP(I4+57) 
IP(I4+56) 
IP( 14+59) 
IPCI4+60) 
IP(I4 + 61 ) 
IP( I4+b2) 
IPC14+83) 
IPCI4+64) 
IP(I4+65) 
IP(I«+66) 
IP(I4+67) 


IS ORIENTATION OF GNO PATTERN. 

IS X-DIST OF VDD PAD FROM CENTER OF STREET. _ 

IS y-DIST of VDD PAD ABOVE CENTER OF CHIP. 

ALSO Y-DIST. CORRECTION FOR IPCIO+54) > 1 
IS ORIENTATION OF VOD PATTERN. 

IS X-DIST OF P-TT FROM CENTER OF STREET. 

IS Y-DIST OF P-TT ABOVE CENTER OF CHIP. 

IS ORIENTATION OF P-TT PATTERN. 

IS X-DIST OF N-TT FROM CENTER OF STREET. 

IS Y-OIST OF N-TT ABOVE CENTER OF CHIP, 

IS ORIENTATION OF N-TT PATTERN. 

IS X/Y-DIST OF CHIP ALIGNMENT KEYS FROM 

street or from each other. 

= 0, CHIP IS SQUARE, > 0 FOR RECTANGULAR. 

IS X-DIST OF RCA PATTERN FROM CENTER OF STREET 
IF = 0, BYPASS RCA PATTERN. 

IS Y-OIST OF RCA PATTERN FROM CENTER OF STREET 
IS ORIENTATION OF RCA PATTERN. 

IS X-DIST OF ATL PATTERN FROM CENTER OF STREET 
IS Y-DIST OF ATL PATTERN FROM CENTER OF STREET 
IS ORIENTATION OF ATL PATTERN. 

IS Y-DIST OF 1ST DIGIT ID FROM CENTER STREET. 
IS X-INCREMENT BETWEEN DIGITS OF ID. 

IS X-OFFSET OF CHIP FROM NORMAL CHIP ORIGIN. 

IS Y-OFFSET OF CHIP FROM NORMAL CHIP ORIGIN. 

IS X-POSITION (ABSOLUTE) OF START OF SYMBOL 
DATA FROM lower LEFT CORNER STREET CENTER^ 
MODIFIED BY CHIP SCALE FACTORS. 

IS Y-POSITION (ABSOLUTE) OF START OF SYMBOL 
DATA BELOW LOWER LEFT CORNER STREET CENTER, 
MODIFIED BY CHIP SCALE FACTORS. 

IS 1/2 X-STEP 
IS 1/2 Y-STEP 

IS HALF WIDTH OF LEVEL 12 BORDER. 

IS GAP OF VOD LINE TO CROSS GROUND PAD. 
DISTANCE FROM EDGE OF CELL ROW TO VERTICAL 


CHANNEL FOR GROUND. 

IS scale OF CHIP. 

IS SCALE FOR ALL LINE SETS. 
IS SCALE FUR ALL SHAPE SETS. 

IS APERTURE NUMBER FOR LEVEL 

IS APERTURE NUMBER' FOR LEVEL 

IS APERTURE NUMBER FOR LEVEL 

IS APERTURE NUMBER FOR LEVEL 

1/2 X STEP & REPEAT 


2 P LINES 

3 N+ (NOT) LINES 
b METAL LINES 

6 GROUND LINES. 


IS 1/2 X STEP & REPEAT + X-OFFSET." 

IS 1/2 Y STEP & REPEAT + Y-OFFSET. 

IS ARTWORK CODE FOR COMPONENTS (MUST=100). 
IS ARTWORK CODE FOR TUNNELS. 

IS artwork code FOR METAL. 

IS ARTWORK code FOR GROUND. 

IS ARTWORK CODE FOR VDD. 

IS RADIUS OF TUNNEL APERTURE 
IS RADIUS OF GROUND LINE APERTURE. 

IS NUMBER OF COMPONENTS GENERATED. 

IS NUMBER OF TUNNEL LINES GENERATED. 

IS NUMBER OF METAL-LINES GENERATED. 

IS NUMBER OF GROUND LINES GENERATED. 

IS NUMBER OF VDD LINES GENERATED. 


IS Y-OIST OF CELL VDD FROM CELL ORIGIN. 


000 3200 
000_J3.0_0 
000 3400 
QOO 3500 
000 3600 
000 3700 
000 3800 
flOO 3 900 
000 4000 
000 41Qi) 
000 4200 
000 43O0 l_ 
000 4400 
0 00 4500 
000 4600 
000 4700 
000 4800 
000 4900 
000 5000 
000 5100 
000 5200 
000 5300 
000 5400 
000 5500 
000 5600 
000 5700 
000 5800 
000 5900 
000 6000 
000 6100 
000 6200 
000 6300_ 
000 6400 
000 6500 
000 6600 
000 6700 
000 6800 
000 6900 
000 7000 
000 7100 
000 7200 
000 7300 
000 7400 
000 7500 
000 760D 
000 7700 
000 7800 
000 7900 
000 8000 
000 8100 
000 8200 
000 8300 
000 8400 
000 8500 
000 8600 
000 8700 
6<y(5 88(T(r" 
000 8900 
000 9000 
000 9100 
000 9200 
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IP(iat68) 

IPCn+69) 

IPCI4+70) 

IP(I4+71) 
IPCI4+72) 
1PCI4+73) 
IPCI4+74) 
IPCI4+75) 
IPCI4+76) 
IPCI4+77) 
IPCI4+78) 
IPCr4+79) 
1PCI4+80) 
IP(I4+81 ) 

IPCI4+82) 


IP(I4+83) 

IP(ia+84) 

IP(I4+85) 

IPCI4+86) 

IPCI4+87) 

IPCI4+88) 

IPCI4t89) 
IP(I4+90) 
rPCI4 + 9n 

ZP(I4+923 


IPCI4+93) 


IPCI4+94J 


IPCI4+95) 


IPCI4+96) 


IPCI4+97) 


IP(I4t983 


IS 

APERTURE 

; number 

FOR 

LEVEL 6 

VDD LINES. 

000 

‘9300 

IS 

Y-DISTANCe FROM 

CENTER OF STREET 

TO CENTER 

000 

9400 

OF 

PHOTO 

KEY, KEY OUTSIDE CHlPi 



"00(5 "950(T 

IS 

DISTANCE 

, OF VdO 

LINE 

END POINT from ground 

000 

9600 

PATTERN 1 

ORIGIN. 



n 


000 

9700 " 

IS 

LEVEL 

1 

X-OFFSET 

FOR 

GROUND 

SHAPE 

SET. 

000 

9800 

IS 

LEVEL 

1 

Y-OFFSET 

FOR 

GROUND 

SHAPE 

SET. 

000 

99 (To' 

IS 

LEVEL 

2 

X-OFFSET 

FOR 

GROUND 

SHAPE 

SET. 

000 

0000 

IS 

LEVEL 

2 

Y-OFFSET 

for 

GROUND" 

SHAPE" 

S£T7“ " 

000 

0100 

IS 

LEVEL 

3 

X-OFFSET 

FOR 

GROUND 

SHAPE 

SET. 

000 

0200 

IS 

LEVEL 

3 

Y-OFFSET 

FOR 

GROUND 

SHAPE 

"SET. 

00 0 

0300 

IS 

LEVEL 

4 

X-OFFSET 

FOR 

GROUND 

SHAPE 

SET. 

000 

0400 

IS 

LEVEL 

4 

Y-OFFSET 

FOR 

GROUND 

SHAPE 

SET. 

000 

0500 

IS 

LEVEL 

5 

X-OFFSET 

FOR 

GROUND 

SHAPE 

SET. 

000 

0600 

IS 

LEVEL 

5 

y-offset 

FOR 

GROUND 

SHAPE 

SET. ■ ■ 

000 

o7oo 


IS CELL-TO-CELL SPACING CONSTANT. CELL 
DESIGN DEPENDENT (CELLrTO-CELL OVERLAP). 

IS LEFT SIDE END-CAPICELL DESIGN DEPENDENT) 
SPACING CONSTANT. FUNCTION OF 
CELL-TO-CELL OVERLAP. 

IS X-DIST OF SIDE GROUND LINE FROM CENTER ' 


000 0800 
000 0900 
000 1000 
000 1100 
000 1200 
007P1300 


OF 

STREET 

• 



000 

1400 

IS 

Y-DIST 

OF BOTTOM/TOP 

GROUND line 

FROM 

000 

1500 

CENTER OF 

STREET. 



000 

1600 

IS 

X-DIST 

OF SIDE VDD LINE FROM CENTER OF 

000 

1700 

STREET. 




000 

1800 

IS 

Y-OIST 

OF BOTTOM/TOP 

VDD LINE FROM ^ 

oao" 

1900 

CENTER OF 

STREET. 



000 

2000 

IS 

X-DIST 

OF SIDE 6.P. 

ORIGIN FROM 

CENTER 

000 

2100 

OF 

STREET 

• 



000 

2200 

IS 

Y-DIST 

OF BOTTOM/TOP 

B.P. ORIGIN 

FROM 

000 

2300 

CENTER OF 

STREET. 



000 

2400 

IS 

HALF THE WIDTH OF LEVEL 8 BORDER 

• 

■ OTnr-25DO 

IS 

APERATURE NUMBER FOR 

SYMBOL data 

• 

000 

2600 

IS 

STEP S 

REPEAT INCREMENT 


000 

2700 

IS 

BYPASS 

FOR CHIP KEYS 

• 


000 

2800 

= 0 

, GENERATE ALL. 



000 

2900 

= 1 

, BYPASS IP(I5+16). 



000 

3000 


s 2, BYPASS 15 AND 16. ODO TIDT)" 

= 3, BYPASS 14, 15 & 16. 000 3200 
= 4, BYPASS 13, 14, 15, & 16. 000 3300 
IS ATL pattern bypass. 000 3400 
= 0, GENERATE 000 3500 
= 1, BYPASS. 000 3600 
IS RTCAl CONTROL. ' 000 3TDO 
= 0, SET FOR MINIMUM Y-ROUTE. 000 3800 
= 1, SET FOR MINIMUM CROSS ON SIDE ROUTE. 000 3900 
IS PRINT CONTROL OF "PICTURE" OF CHIP. 000 4000 
= 0, PRINT 000 4100 
» 1, BYPASS 000 4200 
IS BYPASS CONTROL OF REROUTE OF SIDrB.P. 000 ITSOV 
IN POSl. 000 4400 
s 0, BYPASS, 000 4500 
= i; EXECUTE. 000 4600 
IS CONTROL FOR EXECUTION OF TONGUE- I N-GROOVE 000 4700 
FIT OF FACING CENTER ROWS. 000 4800 
= 0, EXECUTE MINIMUM Y-DIST. BETWEEN ROWST “ (T0ir'49(r0 
= 1, BYPASS THIS FEATURE. 000 5000 
IS CONTROL FOR GENERATING WIDE TUNNEL SEGMENTS 000 5100 
= 0, BYPASS. 000 5200 
> 0, WIDEN SIDE OF TUNNEL BY RADIUS, IP 114+58 ), 000 5300 


c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

~ir~ 

c 

c 

c 

c 

c 

“C 

c 

c 

c 

c 

c 

" c 
c 
c 
c 
c 
c 

-IT“ 

c 

c 

c 

"C 

c 

’T' 

c 

c 

c 

c 

c 

~ir 

c 

X 

c 

c 


15 


16 





OF TUNNEL aperture 

, WHEN TUNNEL SEGMENT 

000 

5400 




IS IP(I4+9B) UNITS 

LONG OR longer 

• 


000 

5500 

iPCia+RR) 

IS 

LOW proFIlE'metal on 

ROW For possible 


600 

516X10 



REDUCTION OF TUNNEL 

, LENGTHS. 



000 

5700 



= 0 

, BYPASS 





000 

5600 



> 0 

, MOVE METAL, IP(I4+99) INDICIES OR 



000 

5900 




WIDER, CLOSER 

TO CELL ROW. 



000 

6000 



IF 

= 0, SET IP(I0+57) = 

1 AND IP(I0+70) a 

1. 

000 

6100 









000 

6200 

1 THE STARTING 

INDEX FOR PATTERN DATA PARAMETERS. 



000 

6300 









000 

6400 

IPCI5 

) 

IS 

NUMBER OF IS DATA. 




000 

6500 

IPCI5+ 

1) 

IS 

THE BASIC INPUT 

PAD 

PATTERN number 



000 

6600 

IPilSt 

2) 

IS 

THE INPUT PAD PATTERN « FOR SIDE ROWS. 


000 

6700 

IP(I5+ 

3) 

IS 

BONDING PAD PATTERN 

no. lower limit. 


000 

6800 

IP(I5+ 

4) 

IS 

lower limit FOR 

' OUTPUT Bonding pads. 


000 

6900 

IPCI5+ 

5) 

IS 

PATTERN number 

FOR 

VDO substrate tap. 


000 

7000 

IPCI5+ 

6) 

IS 

PATTERN number 

FOR 

tunnel end 



000 

7100 

IPCI5+ 

7) 

IS 

PATTERN number 

FOR 

PHOTO alignment 

key 


000 

7200 

IP(I5+ 

8) 

IS 

PATTERN number 

FOR 

end cap 



000 

7300 



IF 

= 0, BYPASS END 

CAP 

generation. 



000 

7400 

IPCI5+ 

9) 

IS 

PATTERN NUMBER 

FOR 

ground b.p. 



000 

7500 

IP(I5+ 

10) 

IS 

PATTERN number 

FOR 

VDD b.p. 



000 

7600 

IP(I5+ 

1 1 ) 

IS 

PATTERN number 

FOR 

P-TEST TRANSISTOR 


000 

7700 

IP(I5+ 

12) 

IS 

PATTERN number 

FOR 

N-TEST TRANSISTOR 


000 

7800 

IP(I5+ 

13) 

IS 

PATTERN number 

FOR 

CHIP alignment 

KEY 

# 1 

000 

7900 

IP(I5+ 

14) 

IS 

PATTERN NUMBER 

FOR 

CHIP alignment 

KEY 

B 2 

000 

8000 

IPCI5+ 

15) 

IS 

PATTERN NUMBER 

FOR 

CHIP alignment 

KEY 

« 3 

000 

8100 

IP(I5+ 

16) 

IS 

PATTERN number 

FOR 

CHIP alignment 

KEY 

» 4 

000 

8200 

IP(I5+ 

17) 

IS 

PATTERN number 

FOR 

RCA 



000 

8300 

IP(I5+ 

18) 

IS 

PATTERN number 

FOR 

ATL 



000 

8400 

IPCI5+ 

19) 

IS 

PATTERN number 

FOR 

BASIC ID DATA 



000 

8500 









000 

8600 

1 STARTING 

INDEX FOR CAPACITIVE PARMETERS. 



000 

8700 









000 

8800 

IPCI6 

) 

IS 

number of 16 data. 




000 

8900 

IPCI6+ 

1) 

IS 

CAPACITANCE PER 

LINEAR lOTH MIL OF 

METAL. 

000 

9000 

IPCI6t 

2) 

IS 

capacitance per 

LINEAR lOTH MIL OF 

tunnel. 

000 

9100 

IP(I6+ 

3) 

IS 

1/2 capacitance 

OF A 

TUNNEL END. 



000 

9200 

IP(I6+ 

4) 

IS 

total length OF 

metal LINES (MAXIMUM = 

MAX) 

000 

9300 

IP(I6+ 

5) 

IS 

OVERFLOW OF IP(I6+4) 

= # OF MAX 



000 

9400 

IPCI6+ 

6) 

IS 

TOTAL length of 

TUNNEL LINES (MAXIMUM s 

; MAX)000 

9500 

IP(I6t 

7) 

IS 

overflow of IP(I6+6) 

= 4 OF MAX 



000 

9600 

IP(I6t 

8) 

IS 

TUNNEL END COUNT 




000 

9700 









000 

9800 

Y) ; 








000 

9900 


THIS array is used to STORE PIN DATA FOR EACH PATTERN USED 000 
IN THE DESIGN OF THE CHIP. IX IS A RUNNING INDEX. PIN DATA 000 
ARE STORED ONE AFTER ANOTHER. THE LAST PIN OF THE PATTERN 000 
IS A NON-ACTIVE PIN AND SPECIFIES THE X/Y SPAN OF THE PATTERN 000 
WITH respect to THE PATTERN ORIGIN. THE REFERENCE PIN (RON- 000 
ACTIVE) MUST HAVE A PIN REASSIGNMENT OF ZERO. THE FORMAT OF 000 
THE PIN DATA READ FROM CARDS OR TAPE IS C5 14 , 1 0 Aa , 14) . THE 000 
DATA READ IN ARE; PATTERN NO.» PIN NUMBERr PIN REASSIGNMENT 000 
FLAG» PIN X-COORDINATE FROM PATTERN ORIGIN, PIN Y-COOPDINATE 000 
FROM PATTERN ORIGIN/ PIN CAPACITANCE, PATTERN DESCRIPTION AND 000 


TECHNOLOGY CODE. ‘ ' 

FOR THE I PATTERN, STORAGE STARTING AT POSITION I5fl“ 
IPIN(IX,1) IS PATTERN NUMBER FOR I PATTERN. 
TPINCIX,2) IS ft OF PINS IN PATTERN I, ACTIVE PINS’ t 


I. 


000 

000 

000 

000 

000 


0000 

0100 

0200 

0300 

0«0(T 

0500 

0600 

0700 

OBOO 

0900 

lOOU 

1100 

1200 

1300 

1400 
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IPIN(IX,3) INDEX LOCATION OF START OF I+l PATTERN. 000 

IPIN(IX+J,n REASSIGNMENT FLAG FOR PIN J. 000 

FOR REF, PIN MAY BE USED TO INDICATE NUMBER 000 
OF DEVICES ON CELL = - # DEVICES. 000 

IPINYR = 1 000 

IPINCIX+J.2) X-COORDINATE OF PIN J FROM PATTERN ORIGIN. 000 
IPINYX =2 000 

IPIN(IX+J,3) IMPEDANCE OF PIN J / REF. PIN Y-COORD. 000 

FOR IMPEDANCE; 000 

FIRST TWO DIGITS ARE PIN RESISTANCE IN X.X K-OHMS. 000 
SECOND TWO DIGITS ARE PIN CAPACITANCE IN .XX PICO-F.OOO 
IPINYC = 3 000 

IPINYY = 3 000 

000 

UIM(IX): 000 

LIM(IX) IS USED TO STORE PROGRAM CONSTANTS. SEE EQUIVALENCE 000 
STATEMENT. 000 

000 

MOOE(IX); 000 

SEE EXEC. 000 

000 

NOOEdXJ; 000 

000 

NODE(IX) CONTAINS NODE DATA AS WELL AS ELEMENT-PIN CONNECT- 000 
IVITY among DEVICES FOR THE NODE. ALL NODE DATA ARE STACKED 000 

ONE AFTER THE OTHER IN THE NODE(IX) ARRAY. 000 

AS AN example, SAY THE J NODE HAS A STARTING ADDRESS' OF tC OOO 

IN ARRAY NODECIX). THEN: 000 

NODE(K) CONTAINS THE "OLD" LENGTH OF NODE J. 000 

NOOE(K+n CONTAINS THE "NEW" LENGTH OF NODE J. 000 

N0DE(K+2) contains the ADDRESS OF THE LAST 000 

ELEMENT OF NODE J. SAY THIS IS LOCATION L, 000 

NODECK+3) CONTAINS THE WEIGHTING FACTOR FOR NODE J. 000 

NODE(K+<t) THROUGH NODE(L+l) CONTAINS THOSE ELEMENT-PIN 000 

CONNECTIVITY DATA (IN ELEM-PIN PAIRS) OF NODE JOOO 
NODECL+2) IS THE STARTING ADDRESS OF NODE J+1. 000 

000 

****************************’»*****w**A*»****************w*********000 

- - 000 

NOTE; 000 

IN ORDER TO CHANGE THE UPPER LIMITS OF ANY ARRAY IN THIS 000 

PROGRAM, EACH AFFECTED DIMENSION STATEMENT MUST BE 000 

CHANGED AND THE AFFECTED UPPER LIMIT VARIABLES MUST BE 000 

CHANGED. IN ORDER TO HELP MAKE THESE CHANGES, COMMENT 000 

CAROS HAVE BEEN WRITTEN AT STATEMENTS SETTING UPPER” LIMITS ' 000 
OF ARRAYS, the FORM OF THESE COMMENTS ARE (FOR EXAMPLE): 000 

000 

POSSIBLE OTHER POSSIBLE OTHER UPPER ARRAY 000 

LIMITS AFFECTED ARRAYS AFFECTED; LIMIT; NAME: 000 

000 


JPX JP MAPX ■ ” ■ M"AP” OOO 

000 

***************************** 


1500 
1600 
1700 
1600 
1900 
2000 
2100 
2200 
2300 
2400 
2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 
4000 
4 ^ 1 00 
4200 
4300 
4400 
4500 
4600 
4700 
4600 
4900 
5000 
5100 
5200 
5300” 
5400 
5500 
5600 
5700 
5800 
5901T” 
6000 
6100 
6200 
6300 
6400 
6500 
6600 
6700 
6600 
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III linn I 


II I 



VI. PR2D EXAMPLE DESIGN LAYOUTS 
A. N002 - 4-Bit Adder 
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7^lP0 may 10^178 lD»on88 
JOB MARTIN, eCfcSoaotOAST/CAOJ .1 

LIMIT (TlMCilBJi <C8 REjB0) 

%aSlGN Fl6t(DrvlCE,LB) 

ASSIGN FMi (FlLEiDECSOEIj fOUTiN), JBaVEJ 

assign FISj ID rvICEiCR) 

- ASSTGNFliOi (riLEjNBTaio)j (9HTIN). isAVE) 

ASSIGN FIiSa (EILEjN8T0i5)j < 81 JTIN), fsAVEJ 

ASSIGN FISOj IFILE/NOTeso), (euTIN>, jsAVCl 
ASSIqN FJEBi (PI lEjNBTBBSIj (O iiTIN) , j«AvE) 

ASSIGN FiSOi (ElLEiOESlGN) j ( IN) 

ASSIGN FI35i (PILEjCOMSNi J, (B iiTIa (SavE» 

AffSrSN FUOi fFlL'EjCBMONS), <IN) 
assign FU5« (FlLEiSBSSwFOFjaMULO). f rN) 

ASSIGN FlSO« (FILEiSaSB'WPOFM) , <BUT)7<SAVE) 

ASSIGN FIb5# < PILE, A WRK1X), (BUTIN), /HAVE) 

ASSIGN FIAOj «FILE*AWrK?C)j (B ljTIN), r*AVE) 

PCL _ 

COPY Ndoa T8 lp 

J9B martin, EC*5020<BAST/CAD)j1 
LIMIT (TIME,i5), (CBRe,AO) 

ASSIQN FI6, (0EVlCE,L8) 

assign Fll, (FILE,DEC8 De), (OuTIN), isAVE) 

assign Fl5, (DEVICE, CR) 

- ALSTON FIlO, (FILEj'NBTSIO), (BUTINiTiSAvEr ' 

ASSIQN FI15, ,FILE,N8T818>, (8UTIN>;,SAVE) 

ASSIQN FI20, (FILE, NBTSaO), (8UTIN)7, SAVE) 

ASSIGN FI85, (FILE, N8T825), (8UTIN)7, SAVE) 

ASSIQN F|30, (FILE, DESIGN), ( tN) 

ASSIQN Fl35, (FILE,C8M8ND, (8UT), (SaVE) 

— -rtSTGirTTFtr; (FILE, C9M8N3), (TNI 

ASSIQN FIA5, (FILE,SSSBWPQF,R8ULD)7( IN) 

ASSItJN Fl50, (FILC,S8S8WP0FM), (8UT)7(SAVEI 
ASSIQN FIS5 , (FILe,AWRK1X), (8UTIN)7/SaVE) 

ASSIGN FI60a (FILE,AWRK2C), (SUTIN)7(SAVE) ' 

PCL 

C9P T NOOg '^rrcF 

FND begin PR2D INPUT DATA 
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4 31 60 1 

* 33 « 1 

6 47 17 I 

» 43 1* 1 

4 BO 14 1 

4 48 1» 1 

4 33 137 1 

4_I^137 1 

4 BS 134 1 

4 36 134 1 

4 41 iO 1 

4 93 50 1 

5 179450 1 

5 13944 0 1 

5 IMBOO b 

4 BIT AOOrR 
1*310 

Bi24q 

fT330 

13*310 

102*0i0 

106901 0 

110*070 


LAYOUT CONTROL PARAMETERS (CONTINUED) 


TITLE CARD 


pR20 TfBT RUN 
33310 
61330 
101330 
143310 •- 
1039010 
1QT9o10 
1119076 


ELEMENT TO PATTE RN 

ASSIGNMENtS 

SEE SECTION IV.E ^ 


*8310 

71330_ 

Tl83io 

Ino9oi0 

ln*9oiO 

ln*90lO 

iTp9o7o 


6 io 

5 12 


7 8 13 

3 5 14 

5 10 

10 5 109 

'11 '4 lio 

13 4 111 

^^T3 4 111 

14 4 il3 

'161T' t I 


3 11 

3 13 
3 13 
3 14 


3 6 

3 7 

3 a 
3 4 

■f 

8 

8 ' 

8 

8 i 1 


5 » 

5 •* 

5 A 

5 R 


BLANK CARD 


NODE LIST 
SEE SECTION^VJ 


3 10 


DfLETt NBTOIO 
Orem" N8T915 
OrLETf N9T820 
Wtm OECBOE 


END PR2D INPUT DATA 
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DELETE AWHKK 


END 

■ C9D 
END 

PEL" PRBCESSINfl TERMINATED 
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irUN (LHNjLMPA»0C<a6ULD) 



I- start _ 

TWB-DIMENSieNAL RlACEMpNT S RS^TINfl »P LSI CHIPS* 

WRITTpN BYI RtpHaRO 

c§hFaW" I Rri e»RP* 

AOORCSS I PrpNT C (^S9PER STSt 
CamDENj N, j, 08102 

PW9NP NBt 1 <AnS> 963-8000 _ __ 

EXT* N9. I Pr 6755 

PRgP REVISI9N 8 a PEB* 1976* 


rP(Id« 1) • so 

IPfl?* A) * lOP 

IPdPA 5) • 68 

IP(I8a 13) • 18 

IP(IA* 1) • 300 

iprrs* 2) • Sod “ 

ipri4« 3) « 2S 

IP( lA* 9) * 500 

~ IPflA* ?51 • ~ 105 

IP(IAa 86) • 1 

IP«IA* 871 m 0 

rp(r4* aor • 85 

iPdAi* 81) • 60 

IPflA* 83) • 85 

rp(i4* ATr r it" 

iprlA^ A9) « lA 

IP(IA« SO) « lA 

n»TTv* -fflT r r A ■ 

TP(TA+ S3) ■ 137 

“ IPfTA* 6A) • 137 
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t9( 

!*« 

ill) 

m 

184 

Ifti 

1*4 


• 

184 

1F( 

144 

« 1 ) 


16* 

1£1 

144 

M) 


80 


IS4 

17 ) 


4410 



1 «) 


4440 


184 

if) 


4100 


CNO INITV 

■TAUT § r INPUT rUMCTtBNl 
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« BIT ADorn 

PR2D TprT run 

PAOC Ns* 1 

PIN Data 78R Patterns 

used 8n CHiPt 


pattern 12*0 

• • 

... 

RIN 

RE8N 

X 

PIN 

NB, 

FLAG 

0I8T 

IMP. 

1 

0 

0 

0 

2 

i 

S 

0 

3 

1 

IB 

0 

* 

1 

2S 

0 

- B 

1 

3B 

0 

« 

IC 

4l 

0 

7 

•S- 

BO 

70 





RATTERKJ 1330 

• 1 


FIN 


X 

“PT^I 

NS. 

FLAG 

0I9T 

IMP. 

1 

0 

0 

0 

2 

■ r" 

9 

0 

3 

2 

IS 

0 

* 

3 

3B 

0 

B 

10 

*B 

0 


■6“ 5C“ 70 


pattern 2310 *1 

PIN RE8N X 

PIN 



M# • TLmr rtlST 


I” 0 0 0 


• 

2 

1 

2S 

0 




3' 

I 

3B 

0 




* 

10 

*B 

0 




B" 

• 9" 

«0“ ■ 

To” 
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« BTT ADE3r» PS*0 Tr*T RUM 
PIN data rsR PATTCRnS used 9N CMIPI 


PA3C NS. 


t 


pattern 


PATTERN 


9010 ** 


PIN 

RE8N 

X 

PIN 

NS. 

FUAQ 

niST 

IMP. 

1 

0 

0 

0 

9 

10 

10 

0 

3 

0 

so 

90 

9070 



PIN 

RESN 

X 

PIN 

NS. 

FUAQ 

OIST 

IMP. 

1 

0 

0 

0 

? 

10 

20 

0 

3 

•2 

80 

90 
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* bit ADtIER pR2D Tr«T RUN PAQB N 9 . 3 


element t» Pattern 
tLrM ptrn brd 

ASSTQNMENTI 
. Raw elem 

PTRN 

SRO. 

R9W 

■ « • 


-- 




- ■■ 

— 

1 

2310 

0 

0 

9 

2310 

0 

0 

3 

231U 

0 

0 

A 

2310 

0 

^ 

s 

1240 

0 

0 

A 

1330 

0 

0 

7 

1330 

0 

0 

s 

1330 

0 

0 

9 

1330 

0 

0 

1 fl 

1330 

0 

0 

11 

231U 

p 

0 

12 

2310 

p 

p 

i3 

2310 

0 

0 

lA 

2310 

0 

0 

IB 

U 

0 

0 

16 

0 

0 

0 

17 

0 

0 

0 

li» 

0 

0 

0 

19 

U 

0 

0 

20 

0 

0 

0 

PI 

0 

0 

0 

99 

0 

0 

0 

23 

U 

0 

p 

24 

0 

0 

0 

PB 

0 

0 

0 

2A 

0 

0 

0 

2T 

U 

p 

0 

_ 

0. 

p 

_ 0 

P« 

0 

0 

0 

3n 

0 

0 

0 

31 

U 

p 

0 

31 

0 

0 

0 

aa 

0 

0 

0 

3A 

0 

0 

0 

as 

U 

0 

0,. 

36 

0 

.... .9 _ 

p 

a? 

0 

0 

0 

3a 

0 

0 

0 

39 

U 

0 

0 

40 

0 

0 

0 

Al 

0 

0 

0 

AP 

0 

0 

0 

A3 

U 

p 

0 

44 

0 

0 

0 

AS 

' 0 

0 

0 

AA 

0 

0 

0 

AT 

U 

0 

0_ 

4S 

0 

0 

0 

*9 

0 

0 

0 

8(i 

0 

0 

0 

SI 

U 

0 

0 

92 

0 

0 

0 

sa 

0 

0 

. 0 

SA 

0 

0 

0 

95 

U 

p 

0 

96 

0 

0 

0 

97 

0 

0 

0 

BA 

0 

0 

0 

99 

0 

0 

0 

60 

0 

0 

0 _ 

St 

0 

0 

0 

si 

0 

0 

0 

*3 

U 

0 

0 

64 

0 

0 

0 

SB 

0 

0 

0 

SS 

0 

0 

0 

6T 

U 

0 

0 

61 

0 

0 

0 

S9 

0 

0 

0 

7n 

0 

0 

0 

T1 

u 

0 

0 

T2 

0 

0 

0 

79 

0 

0 

0 

7i 

0 

0 

0 

T9 

U 

0 

0 

T6 

0 

0 

0 

77 

0 

0 

0 

TA 

0 

0 

0 

T9 

u 

0 

0 

SO 

0 

0 

0 

Mt 

0 

0 

0 

IP 

0 

0 

0 

S3 

0 

0 

0 

S4 

0 

0 

0 

as 

0 

0 

0 

Sa 

0 

0 

0 

ST 

u 

0 

D 

86 

0 

0 

_0 
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« BIT AODKB . PRzO TritT RUN RAQE NB« 4 


EUEMCNT TB pattern 

ASSiaNMENTi 



Row 








CLrM 

PTRN 

srd 

. Raw 

ELem 

Ptrn 

BRD. 

• • t 







__ , ** 

0 

0 

0 

*n 

0 

0 

0 

91 

U 

0. 

0 

9t 0 

0 

0 _ 


0 

p 

0 

*4 

0 

_P 

- . p. 

,95 

0 _ 

__P_ 

„.Q . 

_?6 p, , 

P_ 

P .. 

97 

0 

0 

0 

f A 

0 

0 

0 

99 

u 

0 

0 

loo 9olO 

0 

/ • 

0 

Ini 

*010 

0 

0 

lo» 

O 

o 

O’ 

0 

109 

901U . 

0 . 

0 

10* *olO 

0 

p 

Ifll 

*Qip 

p 

.0 

lOA 

*010 

0 . 

p. 

1P^_ 

9piy_- 

-_P. 

- P. 

lov’o.io 

P 

. 0 , 

lot 

*0T0 

0 

0 

Ho 

90TP 

0 

0 

111 

9p70 

P 

0 

118 *0^0 

0 

0 

111 

90?0 

0 

Q 
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k BIT aOOcR 


PASC NOi 


pR20 Tr«T RUN 


NSOC LiKTi 


NBoC 

N0oe 


PIN 

ECpm' 

PIN 

CUM 

PIN 

clem 

PIN 

N§. 

MTt 









1 

1 

1 

4 

4 

3 

11 

3 

5 

2 

• 2 

1 

2 

4 

i 

3 

12 

3 

B 

3 

3 

1 

3 

4 

1 

3 

13 

3 

S 

4 

* 

1 

k 

4 

4 

3 

14 

3 

S 

s 

B 

1 

B 

6 

in 

3 





A 

1 

A 

5 

iP 

2 

7 

2 



7 

1 

7 

5 

73 

2 

S 

2 



B 

1 

8 

5 

14 

2 

9 

2 



9 

1 

9 

5 

7n 

4 





- 10 

1 

lo 

5 

inP 

2 





) 1 

1 

11 

4 

1 7n 

2 





12 

1 

12 

4 

i77 

2 





13 

1 

13 

4 

1T» 

2 





■ - 14 

1 

14 

4 

i73 

2 





IS 

1 

101 

2 

i 

3 

' 6 

4 



- lA 

“ '1 

103 

2 

p 

3 

7 

4 


■ 

l7 

1 

108 

2 

3 

3 

8 

4 



-- ■ IS 

1 

107 

2 

4 

3 

9 

4 



19 

1 

100 

2 

7 

2 





to 

1 

102 

2 

p 

2 





21 

1 

104 

2 

■ 3 

2 





n 

' r 

lOA 

2 

4 

2 





23 

1 

. 10* 

2 

A 

2 

11 

2 

10 

2 


• t • 
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NS0r"tRR9Ri'| 


Efio'sr INFUT FUNcTfiWr 


65 



H BIT adder 


pR2D TrRT RUN 


RAQE N9« 


6 


START bF FRFUl SUBRBUTINII 

END BF PRFtl SUBRBUTINe.^ 
START bF FUACEMENTI 


66 



* IIT AOOtn •Rto Tr«T RUN 


RAOC NB> 


7 




tiNtTH* iti • INT.« 71iJRRR«t< TOTAL OIST>* O' § OSOD INTti q« « CBU !NT • 7t 

RLACiMfNtI 


0 

0 

0 

107 

0 

In* 

0 fOB 

u 

10* 

0 

0 

c 

0 

0 

0 

0 

0 

0 

0 

0 

u 

0 

0 

0 

103 

0 

0 

0 

0 

c 

0 

0 

0 

u 

0 

0 

0 

0 

10* 

n 

0 

n 

1> 

13 


ic 

2 

i 

0 

0 

lOB 

0 

ft 

0 

4 

B 

* 

T 

) 

9 

1 

0 

0 

0 

110 

0 

0 

0 

c 

0 

0 

0 

g 

0 

0 

0 

10* 

101 

0 

0 

0 

0 

0 

0 

0 

g 

0 

0 

0 

c 

d 

0 

0 

111 

c 

11* 

p 111 

g 

loo 

0 

0 

0 


TRTAL WIRj unit* BV NBDfI 

0 □ n 0 0 0 0 0 0 0 

O o 0 0 0 0 0 0 0 0 

0 0 0 


67 



* BtT *00E» 0H2CI Tf*T RUN 
LFNOTH. bt » INT.« 128»JR«P«?. T«T*L OISTii 
RLACEMCNTI 


RAQE NSi 8 

O' t 3BSD IMT>a It, 0 CUU INT ■ 


0 

n 

0 

loi 

n 

InS 

n 

10* 

u 

i05 

C 

0 

0 

0 

n 

0 

0 

A 

0 

0 

C 

u 

0 

0 

0 

103 

0 

n 

0 

0 

0 

0 

0 

c 

u 

0 

c 

0 

0 

101 

n 

0 

1? 

10 

5 

1 

2 


* 

0 

0 

106 

0 

n 

0 

6 

13 

i 1 

A 

q 

4 

7 

0 

0 

0 

111 

0 

0 

0 

n 

0 

0 

c 

U 

0 

c 

0 

lOT 

110 

0 

0 

0 

0 

0 


c 

0 

0 

0 

0 

0 

0 

n 

0 

112 

c 

113 

n 

Too 

u 

i02 

c 

0 

0 


TSTAL iilRf UMTS 0V NSOpI 

0 0 C 
0 0 C 
0 0 C 


0 

0 


0 

0 


0 0 
0 0 


0 

0 


0 

0 


0 

0 


liS 


68 



BASE NSt 


9 


I 


n. RIT AOOEO BRjO TcbT rum 
L tNOTH* Aj « INT,» •AAAjJRCB**, T6'-". HIST.* 40?' « SSBD IMT«» ?R» • EQU INT « 152 

PLaCEHCnTI 


0 

n 

0 

108 

n 

in* 

0 

10A 

U 

10* 

0 

c 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

107 

c 

0 

0 

<3 

0 

0 

f 

c 

0 

0 

c 

0 

0 

101 

fS 

0 

1 

A 

10 

k 

9 

9 

1* 

0 

0 

105 

0 

0 

0 

11 

S 

1* 

19 

2 

a 

7 

0 

•j 

0 

100 

0 

0 

0 

0 

0 


0 

u 

0 

0 

6 

103 

llQ 

0 

0 

c 

0 

0 

0 

0 

<j 

0 

0 

0 

0 

0 

n 

0 

119 

r\ 

lil 


“02 

u 

113 

n 

0 

n 


T9TAL WINe units BY MBDfI 

1 5 T 8 

]■ 24 »« 38 

24 24 78 


4 

8 


8 4 4 1 24 

10 18 24 18 74 


Sa 

7 

\ \ 19 

a 

ss 


1 US 

3 

s^> 

10^1 

1 l?S 

a 

S 1 

1 0 

1 U6 

3 


17/ 

1 51 

u 


Ub 

2 

u 7 

2 

a6 

SI 

3 




U6 

5 

S7 

a 

5B 

52 

3 




Ub 

u 

S7 

i 

70 


u 

1 


U9 

2 

50 

2 

US 

2 



67 

3 

U7 

5 

59 

U 

US 

5 


69 



* i!T AOOE* »R20 TrtT RUN 


R*OE N»* 10 


length. Os 0 INT.« *Q1 jJR«R>*> TRTAL DIBT.. 0 SBBD' INTT.. If, « COU INT • 199 

RLiCCHENTI 


0 

ft 

0 

108 

0 

109 

0 

T04 

u 10* 

0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 8“ 

‘6 

0 

w 

0 

ft 

0 

0 

0 

0 

0 

0 

0 0 

0 

0 

0 

loo 

6 

0 

1 

4 

io 

4 

9 

3 1* 

0 

0 

lOS 

0 

0 

0 

11 

s 

13 

12 

t 

• 7 

0 

0 

0 

112 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 

0 

103 

loi 

ft 

0 

0 

0 

0 

0 

0 

U 0 

0 

0 

D 

0 

0 

0 

llo 

0 

111 

ft 

To* 

0 111 ■ 

o' 

0 

■ ■ 0 


TBTAL wire units by NBOPI 

10 A 1A 15 11 18 9 11 2 3A 

34 3l ?A 52 *4 24 32 3«“ * » 

38 38 9f 
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ACTUAL UtRC UNITS • lU 143 
TtT^ WiRt UNITS ST NSOt! 

■ A S 10 A 10 5 A 2 3 

3 4T6S7 11943 

4411 . 

END »r placement. 


I 


H BIT ADOe« 


PR20 TrsT RUN 


PAGE N9» 


11 


START SF FIX! SUBRBUTINEI 
END BF FIX!" SU0RBUTINE. 


72 



« BIT *00e» PR2D Tf«T RUN 


PAGr NBt 12 

START BF RBST. PLACE SUBRBUTINEI 


V Dimensibn ...» 

R RR OR RR RR KR HH 

8 Bfl PS «0 8B SB 09 

W Uk k'W WH k W MW MW 

* «« «« «• »« R# »• 

1 * B 6 7 8 » 10 11 12 13 !♦ iS 

RBL « II 

vno 101 lit inn 

0 1 11 110 

6 S 

* In 11 111 

A It 

» » t lot 

1 • 

» 1 * T lOl 

TaT 111 lOB UNO 


73 



I 

new « 2< 


end 9F P98T-FLACE SUBRBUTINE, 



« StT AOOen »R2D rrcT RUN 


PAGE N9t 


13 


START R9UTE FUNCTJBNI 
START SMA8H1I 


75 


# BIT ACDCB BR20 TirffT RUN RAQE 1> 

Cell Rc«9Rientat!»n / pru re-a«8Iqnmenti 

ELEf^ENT RBW / PIN Rp.ASSlSNMENT 

number SRlpNTt WAS CHanBeO T9 



9 

la 

13 


■ A 

.9 

.9 

8TA9T 9P center R9UTIN9I 

end aP center R9UTlNa, 

START ' 9T StOT R9UTIN31 

end aP BlOt RBUTlNat 


END“5frAlHlT 


END R9UTE PUNCTIBN* 


76 



* 8!T AD0E8 liRaO TriT RUN 


RASE NBt 15 
START Bf ART FUNCTIBNI 


77 



4 SIT AOOCR 


PR20 TP*T run 


RAOE NB* 


1ft 


START ANAUCI 
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O9AA0 

0 

35 

0 

5 

29010 

307 

101 

100 

6 

29070 

387 

101 

109 

7 

59010 

923 

101 

106 

8 

59010 

5o3 

101 

109 

9 

09210 

895 

105 

0 

10 

09500 

998 

199 

21 

11 
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9 
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172 

0 

20 
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98 
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9 

93 
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3 

99 
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19 

95 

^510 

loi 

252 
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96 
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87 
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5 

48 
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23 

89 
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50 
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17 

51 
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8 

92 
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1 

53 
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4 

58 
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842 

258 
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5 
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97 
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* 
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8S 
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3*0 
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87 
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14 

88 
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23 

89 
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5 

90 
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2 

91 
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*9S 
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7 
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BOB 
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3 
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S2B 
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17 

9* 
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3oB 

3S* 

* 
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33B 

3S* 

3 

94 
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3*S 

3S* 

7 

97 
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S3S 
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8 

98 

SrOIC 
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348 
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99 

ORSOO 
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348 

11 

100 
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348 

0 
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ORBOO 
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37B 

13 
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ORBOO 

38B 

37B 

12 

103 
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5 
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37B 

7 
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37B 

6 
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3 
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383 

T 
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S7B 
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109 
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0 
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0 

• 196f)ltH5l ATL 27i VL-ii 

R bit adder 
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END UEVELl 
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0 
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13 
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1 
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3 
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3 
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R 
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1 
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S 
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22S 
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A 
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23 
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i 
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23 
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7 
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15 

13* 

7 
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15 
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» 
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• 
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5 
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9 
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B 
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10 
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23 

1R5 

10 
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23 
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11 

2*B 
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15 
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15 
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12 

2*B 

340 



2 
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12 
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2 
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13 
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R 
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13 
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R 
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IR 
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6 
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IR 
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6 
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IB 

32B 
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13 

155 

[6 

32S 

37B 



13 
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l& 

33B 
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3 
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It 
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340 



3 
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17 
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7 
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l7 
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7 
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10 
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If 

355 

172 


10 

1*2 

If 

3«5 

1«S 


22 

iO' 

If 

385 

18* 


22 

1** 

to 

388 

3*0 


12 

itw- 

to 

385 

378 


12 

18i 

il 


188 


ll 
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tl 
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179 


18 

1*8 

22 
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* 
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9* 

ASS 

1T9 

18 

173 

9H 

A3S 

158 

18 

174 

95 

AAS 

340 

2 

175 

95 

AAS 

3A2 

2 

176 

95 

ASS 

3A9 

20 

177 

9t 

ASS 

340 

20 

178 

97 

A9S 

144 

21 

179 

97 

A9S 

1A6 

21 

180 

95 

ASS 

340 

7 

181 

95 

A9S 

375 

7 

182 

99 

BOB 

347 

3 

183 

99 

SoB 

340 

3 

184 

30 

SIS 

173 

3 

185 

30 

BIS 

1A6 

3 

186 

31 

sts 

347 

17 

187 

31 

StS 

340 

17 

188 

38 

53S 

340 

8 

189 

32 

53B 

354 

8 

190 

33 

SAB 

3At 

7 

191 

33 

5AS 

340 

7 

192 

3* 

BBS 

179 

8 

193 

3A 

555 

1A6 

8 

194 

3B 

555 

340 

16 

195 

3B 

555 

396 

16 

196 

3* 

SAB 

1*6 

A 

197 

3* 

565 

lAB 

A 

198 

37 

B7B 

151 

lA 

199 

37 

57S 

1*6 

lA 

200 

3S 

57B 

340 

2 

201 

SI 

575 

3*2 

2 

202 

39 

585 

375 

6 

203 

39 

58S 

340 

6 

204 

*0 

Aot 

256 

17 

205 

AO 

602 
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17 

206 

A1 

Alt 

270 

8 

207 

^1 
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256 

8 

208 

At 

599 

856 

3 

209 

A2 

599 

870 

3 

210 

A3 

539 

270 

4 

211 

' A3 

539 

256 

4 

212 

aa 

643 

256 

6 

213 
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6 

214 

AB 
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23 

215 

AB 

179 

3*6 

23 

216 

A* 

602 
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17 

217 

AI 
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3*6 

17 
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SYMB9L 

*?o 

0 .IsAOI^HSIaTI. 3.rVL-3« 

* bit 

ADDER 

P«2D TEST RUN 





END LEVELS 
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SVMB9L 

22S 

0 >19*616HS1ATL 9;rVL>9« 

* bit 

ADDER 
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S 
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« 
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B 
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* 
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? 
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134 

S 

0 
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1 
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t 
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« 
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7 
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» 

0 
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3 
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13 
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« 
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4 
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3oB 


13 
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3i8 


13 
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B 
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13 
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B 
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13 
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« 
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f«l 


IB 
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T 
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15 
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7 
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8 
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• 
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8 
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* 

188 

W« 


8 
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f 

179 

347 


13 

187 
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179 

170 


13 

188 " 

10 

179 

1R8 


13 

188 

10 

179 

179 


13 

171^ 

11 

189 . 

188 


1 

171 

11 

ill 

118“ ■■ 
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171 

11 

189 
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1 

173 
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I 
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is 
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8 
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IS 
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34T 


8 
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i* 
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30.8 

11 
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11 

278 

15 

295 

37S 

13 

279 

16 

295 

3A1 

13 

280 

1* 

297 

1*7 

19 

281 

16 

297 

158 

1» 

282 

17 

305 

3a8 

"4 

283 

17 

30S 

35* 

* 

28* 

la 

315 

179 

23 

285 

la 
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1«6 

23 

288 
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32B 

186 

5 

287 

lO 

32 B 

172 

5 

288 

20 

33B 

168 

6 

289 

20 

33S 

179 

6 

290 

21 

33S 

386 

3 

291 

21 

33B 

361 

3 

292 

22 

367 

6l3 

12 

293 

22 

367 

378 

12 

206 

23 

367 

172 

10 

298 

23 
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127 

10 

296 

26 

37S 

172 

6 

207 

26 

37B 

179 

6 

298 

2B 

38S 

168 

22 

299 

2B 

3SS 

188 

22 

300 

26 

308 

16B 

6 

301 

26 

30S 

172 

6 

302 

27 

39H 

360 

2 

303 

27 

398 

367 

2 

306 

21 

618 

386 

7 

308 

21 

618 

367 

7 

306 

20 

628 

181 

22 

307 

20 
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22 
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30 
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3 
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628 
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3 
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31 

633 
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20 
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31 
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20 
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32 
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22 
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32 
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22 

316 

33 

638 
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18 

318 

33 
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18 
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36 
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6 

317 

36 
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6 

318 

3B 

688 

186 

6 

319 

3B 

688 
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6 

320 

36 

668 

179 

8 

321 

36 

668 

1*6 

8 

322 

37 

668 

368 

6 

323 

37 
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6 

326 

31 

678 

188 

18 

325 

31 

678 
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18 

326 

30 

6*8 
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6 

327 

3T 

688 

168 

6 
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60 

688 

382 

2 

329 

60 

688 

389 

2 
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61 

698 

382 

7 

331 

61 
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378 

7 

332 
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4S 

SOB 

1A5 

*8 
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172 

«3 

505 

3*7 
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35* 


SOB 

3A8 


505 

375 

*9 

513 

*i3 
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35* 


513 

1** 


518 

1^7 

^^7 
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h7 
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* 
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* 
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3 
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3 
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« 
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* 
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1* 
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21 
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21 
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* 

3*3 

* 
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AS 

5tB 
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3 
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1« 
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IKl 


18 

348 

So 
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f. 
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Bd 
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2 
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B1 
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IT 

3S1 

SI 
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IT 
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Bt 
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STO 


17 
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Bf 
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3aT 


17 

3B4 

S3 
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3BB 


S 
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ST 

Alt 

STO 
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38A 

BA 

Alt 

tRA 


8 
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BA 
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iTt 


8 

3SS 

SB 
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iTt 


3 
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B5 
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3 
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SS 

Att 

tTO 


3 

3A1 

BT 
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B7 
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3AS 


A 

3A3 

ST 

A3t 
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A 

3A4 

BS 

A3t 
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A 
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SS 
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A 
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Bt 

AAt 
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6 
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BT 
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3RA 


A 

3AB 

So 
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6 

3At 
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AAt 
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A 
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SI 

ASt 
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371 

Si 
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IT 
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At 
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14 
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*T 
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IRl 
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A3 
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18 
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A3 

ABB 
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18 
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AA 
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14 
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AA 
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14 
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AB 
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18 
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a6 
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AA 

BtB 
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21 
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sr 

Bis 
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21 
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A7 
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18 
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Ar 
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IAA 


18 
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AS 
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14 

38B 

AS 

At 
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18 
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At 
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18 
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TO 
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22 
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- TQ- 
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- 

2r 
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m. cin 
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16 
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• 
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« 
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18 
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7* 
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165 

6 

403 

77 

395 

165 

6 

404 

78 

335 

165 

6 

405 

78 

335 

165 

6 

404 

79 

295 

165 

15 

407 

79 

159 

165 

15 

408 

80 

169 

172 

5 

409 

80 

325 

172 

5 

'^lO 

81 

355 

1 72 

10 

411 

81 
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172 

10 

412 

82 

375 

172 

6 

413 

82 

395 

172 

6 

414 

83 

4q5 

172 

4 

4l5 

83 

5o5 

172 

4 

♦14 

84 

5l5 

172 

3 

417 

84 

42? 

172 

3 

418 

88 

41? 

179 

8 

419 

SB 

445 

179 

8 

420 

86 

435 

179 

18 

421 

86 

395 
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18 

422 

87 

375 

179 

6 

423 

87 

335 

179 

6 

424 

88 

315 
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23 

425 

88 

179 

179 

23 

426 

89 

189 

186 

1 

427 

89 

275 
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1 

428 

90 

345 

184 

9 

429 

90 

425 

184 

9 

430 

91 

505 

186 

17 

431 

91 

402 

184 

17 
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92 

473 

235 

14 

433 

92 

452 

235 

14 

434 
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PCL 
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t. 1 riLcs Deleted# 
Delete Narsis 
•• 1 riLEs deleted# 
delete nbtbeo 
«. 1 etleb Deleted# 
Delete decsde 
t. 1 EiLEf Deleted# 
Delete awrkzc 
•* 1 EiLei Deleted# 


sc* QRAMfLES 

204 QRANilLES 
2 SRAlwULrS 
1 QRAMULeS 
9 SRAnULeS 


END 

PCL PHSCEfiSIRfl terminated 
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B. C015 - Programmable Timer 
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08132 JUL 13>'7S ID«068A 
JOB MS01rEC45020(0«ST/CAD)>l 
tIHIT (TIME, 30 ) , (COKE tSO ) .t7T , m PTT, ir “ 
ASSIGN Fl6>(0EVICEfL0) 

ASSIGN Fll, (FILE, DECODE), (OUTIN) 

ASSIGN FtS, (DEVICE, SI) 

ASSIGN FllO, (FILE.NOTOlO), (OUTIN) 

ASSIGN Fll5,(FILE,NOTOI5),(OUTIN) 

ASSIGN F:20, (FILE,NOT020) , (OUTIN) 

ASSIGN Fj25, (FILE, N0T025), (OUTIN) 

ASSIGN Fi30,(FILE,OESIGN),(IN) 

ASSIGN FJ35, (FILE,COMONI ), (OUT) , (SAVE) 
ASSIGN FiaO, (FILE,COMON2) , (IN) 

ASSIGN F|4S, (FILE,mGBwPDFE,GOULO), (IN) 
ASSIGN Fj 50, (FILE, MG8WP0FM), (OUT), (SAVE) 
ASSIGN Ft 55, (FILE,AMRK1 'x) , (OUTIN) , (SAVE) 
ASSIGN Ft 60, (FILE,AWRK2C), (OUTIN), (SAVE) 

PCL 

COPY C015 TO LP 
IJOB M301,£C4502d(OA3T/CAD),l 

1 LIMIT (TIME,30) , (CORE, 60 ) , (7T,1),(9T,1) 
(ASSIGN Ft6, (DEVICE, LO) 

(ASSIGN F:(, (FILE, DECODE), (OUTIN) 

(ASSIGN F:5, (DEVICE, SI) 

(ASSIGN Ft (0, (FILE, NOTO(O), (OUTIN) 

(ASSIGN F t (5, (FILE, NOTOI5), (OUTIN) 

(ASSIGN F (20, (FILE, NOT020), (OUTIN) 

(ASSIGN Ft 25, (FILE,N0T025), (OUTIN) 

(ASSIGN Ft30, (FILE, DESIGN), (IN) 

(ASSIGN Fl35, (F ILE ,CQMON( ), (OUT ), (SAVE ) 
(ASSIGN FI40,(FILE,C0M0N2),(IN) 

(ASSIGN F tU5, (FILE,MGBNP0FE,G0ULD) , (IN) 
(ASSIGN FiSO,(FILE,mgBWPDFM), (OUT), (SAVE) 
(ASSIGN Ft 55 , (F ILE , AmRK 1 X) , (OUTIN) , (SAVE) 
(ASSIGN Ft60, (FILE,ANRK2C) , (OUT I N ) , ( S A VE ) 
(PCL 

COPY C0I5 TU LP 

END 

(RUN (Lmn,L«PR2DC, GOULD) 

(DATA 

( ( 4 4 15 1 (102 1 0 0 

0 1 50 1 *■ 

0 27 1 1 

0 34 1 1 

0 53 1 1 

0 54 3 1 

0 68 1 1 

2 3 200 1 

a 4 50 I 

2 5 50 1 

2 26 4 I 

4 11000 1 

4 21000 1 

4 3 50 1 

4 9 200 1 

4 13 300 1 

4 14 260 1 

4 16 120 1 

4 17 260 1 

4 19 170 1 

4 20 150 1 
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4 22 170 1 

4 23 100 1 

4 2S 1 T 

4 27 0 1 

4 30 100 1 

4 31 100 1 

4 33 100 1 

4 47 17 1 

4 49 14 1 

4 SO 14 1 

4 60 14 1 

4 03 210 1 

4 84 210 1 

4 OS 210 1 

4 06 210 1 

4 87 221 1 

4 80 221 1 

4 91 10 1 

5 1794S0 1 

5 109440 1 

S 199000 0 


IMING CIRCUIT FOR JIM CURRIE 

, 2-X-76# REV 

2»26«76» FElTNER - GOULD 
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1101620 


1111520 
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TIMING CIRCUIT FOR JIM CURRIEr ^-X-^b, REV 2-2S-78 


1 


PAGE NO, 


PIN DATA FOR PATTERNS USED ON CHIPt 


PATTERN IIZT 


PIN 

RESN 

X 

PIN 

NO, 

FLAG 

DI8T 

IMP 

1 

0 

0 

0 

2 

10 

12 

B20 

3 

1 

31 

1300 

4 

1 

50 

1300 

5 

-4 

60 

140 


PATTERN 1130 


PIN 

RESN 

X 

PIN 

NO, 

FLAG 

DIST 

IMP 

1 

0 

0 

0 


1 0 

10 

M60 

3 

1 

29 

1710 

4 

1 

46 

1710 

5 

1 

67 

1710 

6 

•6 

61 

140 


PATTERN 1220 


PIN 

R£SN 

X 

PIN 

NO, 

FLAG 

OIjT 
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1 

0 

0 

0 

2 

10 

13 

1040 

3 

1 

32 

1170 

4 

1 

51 
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5 

• 4 

63 
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X 
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FLAG 

OIST 
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0 

0 

2 

10 

10 
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3 

1 

29 
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4 

1 

48 
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5 

1 

67 
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6 

•6 

77 
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timing circuit for JIf" cuKRIE, Z-X-76, REV 2-28-76 
PIN DATA FOR PATTERNS USED ON CHIPi 


2 


pattern 


PATTERN 


PATTERN 


pattern 


PACE NO, 


1240 


PIN 

RESN 

X 
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NO* 

FLAG 

DJ3T 
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1 

0 

0 

0 

2 

10 

10 
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i 

1 

29 

1540 

a 

1 

as 

1540 

5 

1 

67 

1540 

6 

1 
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7 

•e 

96 
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NO. 
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1 

0 
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2 

10 

10 
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1 
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4 

-2 

39 

lao 
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RtSN 
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1 

0 

0 
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2 

1 

13 

1370 

3 

10 

32 

1340 

IX 

2 

51 

1370 

5 

3 

70 

2320 

6 

•6 

65 

140 
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X 
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DIST 
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1 
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0 
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2 

10 

10 
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3 
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29 
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4 

•2 

39 
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TivpiG clwCulT FOR JIM CURRIE# 2-X-76# REV 2»28*7a PAGE NO, 3 

PIN lUlA FijR PATTtHNS USED ON CHIPl 
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PIN 

RESN 

X 

PIN 

NO. 

FlAG 

D13T 

IMP 

1 

0 

0 

0 

2 

10 

13 

1270 

3 

1 

3^ 

1170 

a 

1 

51 

1170 

b 

-6 

63 

140 


PATTERN 1720 



PIN 

RtSN 

X 

tPIN 

NO* 

FLAG 

OIST 

IPP 

1 

0 

0 

0 

2 

10 

12 

1270 

3 

1 

31 

1 310 

4 

1 

SO 

lilO 

5 

-6 

60 

100 


PATTtMN 1820 




PIN 

RESN 

X 

PIN 

NO. 

FLAG 

DIST 

IMP 

1 

0 

0 

0 

2 

L 

30 

500 

3 

2 

49 

1000 

4 

10 

73 

350 

5 

-10 

60 

140 


pattern 1630 




PIN 

RtSN 

X 

PIN 

NO, 

FLAG 

OIST 

IMP 

1 

0 

0 

0 

2 

1 

30 

1500 

3 

2 

49 

600 

4 

10 

73 

1200 

5 

-10 

64 

140 


146 



timing circuit for JIM CURRIE# 2«K-76# REV a»aa>78 


PACE NO 
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PIN DATA FOR PATTERNS HAF.D ON CHIPi 


PATTERN 2310 



PIN 

RE3N 

X 

PIN 


NO, 

FLAG 

OIST 

IMP. 


1 

0 

0 

0 


2 

10 

13 

900 


3 

1 

32 

1550 


u 

1 

SI 

1550 


5 

•8 

80 

140 

PATTEftN 

0020 




PIN 

RESN 

X 

PIN 


NO, 

FLAG 

DIST 

IMP. 


1 

0 

0 

0 


2 

1 

12 

300 


3 

0 

76 

90 

PATTERN 

R030 




PIN 

PE3N 

X 

■ PVi- 


NO. 

FLAG 

D13T 

IMP. 


1 

0 

0 

0 


2 

10 

12 

300 


3 

0 

76 

60 


147 



PAGE NO 


5 


TIMING CIRCUIT FOR JIM CURRIE« 2«X>76, REV 2>2B>7S 
ELEMENT TO PATTERN ASSIGNMENT! 
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• • • 
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0 

29 
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0 

25 1820 
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0 

26 
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0 

27 
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28 
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0 
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0 

0 
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0 
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0 
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0 
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0 

0 

82 
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0 

0 
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0 
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0 
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TIMING CIRCUIT FOR JIM CURRIE, 2-X-76, REV 2-2B-78 


PAGE NO 
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ELEMENT TO PATTERN ASSIGNMtNTJ 
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ORO, 

ROM 

• • « 
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0 

0 

92 

9030 

0 

0 

9J 
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0 

9a 
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0 

0 

95 

9050 

0 

0 

96 

9030 
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0 

97 

9030 
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0 

98 
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0 

99 
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0 
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0 
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0 
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0 

0 
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0 
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0 

106 
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1620 

__ 9 .. 

0 

11 1 

1520 

0 

0 

i‘2_ 

J«0 

0 

0 
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0 

0 
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1120 

0 

0 
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1520 

0 

0 
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1520 

0 

0 
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1520 

0 

0 
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1520 

0 

0 
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0 

0 
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1820 

0 

0 
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1520 

0 

0 
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1520 

0 

0 
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1520 

0 

0 

125 

1520 

0 

0 
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1520 

Q 
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n^'IVG CIHCOV ^OR Jit* CUHUn, 2**-76, »fV ^-^«•7a 

LlSTi 


NOUE node FLt»' 
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ELE*' 

PIN 

ELF'* 

PIN 

ELE** 

PIN 

NO, mT« 
1 

1 

2 

2 

J 

94 

2 



2 

1 

5 

112 

2 

95 

2 



5 

2 

2 

5 

5 

42 

5 

64 

3 

4 

3 

2 

4 

3 

62 

3 

120 

3 

b 

4 

2 

b 

4 

67 

4 



N 

4 

4 

116 

2 

66 

3 

67 

5 

7 

5 

2 

6 

2 

7 

2 

6 

2 

H 

1 1 

2 

12 

2 

5 

2 

14 

2 

4 

b 

5 

7 

3 





m 

6 

3 

16 

5 





1 1 

7 

5 

14 

5 





12 

8 

3 

20 

5 





1 i 

4 

5 

21 

3 





14 

10 

5 

22 

3 





lb 

1 1 

5 

23 

5 





16 

1 2 

5 

24 

5 





1 7 

1 5 

5 

2b 

5 





1« 

14 

3 

26 

3 





I 4 

lb 

3 

27 

J 





20 

16 

5 

28 

3 





21 

b 

b 

6 

b 

7 

b 

A 

b 

22 

6 

4 

17 

u 

29 

3 

114 

b 

25 

7 

4 

IH 

4 

50 

3 

114 

4 

2-J 

K 

4 

19 

4 

31 

3 

114 

3 

2S 
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4 

20 

4 

52 

3 

44 

3 

26 

4 

b 

10 

b 

1 1 

b 

12 

b 

27 

10 

4 

21 

4 

55 

3 



26 

1 1 

4 

22 

4 

54 

5 



24 

12 

4 

25 

4 

5b 

5 



50 

13 

U 

24 

4 

56 

5 



5) 

1 5 

b 

14 

b 

15 

b 

16 

b 

52 

14 

4 

25 

4 

57 

5 



55 

lb 

4 

26 

U 

56 

5 

44 

tt 

iJ 

1 6 

4 

27 

4 

59 

5 

44 

b 

5b 

1 7 

2 

29 

2 





56 

1 H 

2 

50 

2 





57 

19 

2 

51 

2 





5« 

20 

2 

52 

2 





54 

21 

2 

55 

2 





40 

22 

2 

54 

2 





41 

23 

2 

5b 

2 





42 

24 

2 

36 

2 





45 

2b 

2 

37 

2 





44 

26 

2 

58 

2 





4b 

27 

2 

59 

2 





46 

28 

2 

40 

2 





47 

2« 

4 

40 

3 

44 

6 

4S 

4 

46 

41 

2 

115 

5 

116 

3 

117 

5 

U4 

41 

5 

42 

4 





50 

42 

2 

45 

2 





51 

45 

3 

115 

2 





52 

64 

2 

43 

a 

65 

2 




VAGf NO, 7 


U1 

3 







66 

3 

69 

3 

90 

3 

91 

3 

9 

2 

JO 

2 

124 

2 



lb 

2 

16 

2 

123 

2 




?*> 4t 50 a 51 a 52 a in i 


55 ti iii a 5S a 56 » 116 2 


57 a 56 a 59 a 40 4 1 17 2 121 


2 
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SI 1 aa 2 us 4 

54 I <IS 2 46 2 47 2 48 

55 1 4S 3 51 3 

56 1 45 5 46 5 57 4 58 

57 1 46 3 52 3 

58 1 46 4 51 4 57 3 70 


a 

4 


49 

2 

50 

2 

1 14 

a 


67 

3 

47 

5 

54 

4 125 

a 


3 
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TIMING CIHCUIT FOR JIM CURR1E» 2-X-76, KtV 2-26-78 


PAGE NO 


6 


NODE LlSTl 

NODE NODE ELEM PIN ELFM PIN ELEM PIN ELEM PIN 
NO. MT. 


5^ 

1 

47 

3 

53 

3 




60 

1 

47 

4 

52 

4 

58 

5 

71 

61 

1 

46 

3 

54 

3 




62 

1 

46 

4 

53 

4 

59 

3 

72 

63 

1 

49 

3 

55 

5 




64 

1 

49 

4 

54 

4 

60 

3 

73 

65 

1 

49 

5 

50 

5 

61 

4 

62 

66 

i 

50 

3 

56 

3 




67 

i 

50 

4 

55 

4 

61 

5 

74 

66 

1 

56 

4 

62 

3 

75 

3 


69 

i 

51 

2 

57 

2 




70 

i 

52 

2 

58 

2 




71 

1 

53 

2 

59 

2 




72 

1 

54 

2 

60 

2 




73 

1 

55 

2 

61 

2 




74 

i 

56 

2 

62 

2 




75 

1 

63 

2 

66 

3 

125 

3 

126 

76 

1 

63 

3 

64 

4 




77 

I 

65 

3 

109 

2 

110 

3 


78 

1 

65 

4 

78 

2 




79 

1 

66 

2 

106 

3 




80 

1 

66 

4 

106 

2 

109 

3 


61 

1 

67 

2 

69 

3 




62 

i 

66 

2 

lie 

3 




83 

1 

66 

3 

80 

3 

82 

4 


84 

1 

69 

2 

64 

3 

102 

2 


65 

1 

70 

2 

76 

5 




66 

1 

70 

4 

66 

4 




87 

1 

71 

2 

76 

4 




68 

1 

71 

4 

87 

4 




89 

1 

72 

2 

76 

3 




90 

i 

72 

4 

66 

4 




91 

i 

73 

2 

77 

5 




92 

i 

73 

4 

89 

4 




93 


74 

2 

77 

4 




94 


74 

4 

90 

4 




95 

i 

75 

2 

77 

3 




96 

1 

75 

4 

91 

4 




97 


76 

2 

78 

4 




98 


77 

2 

78 

3 




99 


79 

2 

105 

2 

81 

3 


100 


81 

2 

104 

2 




101 


62 

2 

106 

2 




102 


83 

2 

85 

3 

108 

3 


103 


83 

3 

107 

2 

84 

4 


104 


63 

4 

107 

4 

85 

2 


105 


84 

2 

107 

3 




106 


85 

4 

103 

2 




107 


86 

2 

101 

2 




106 


87 

2 

100 

2 




109 


86 

2 

99 

2 




110 


69 

2 

98 

2 





4 126 


2 120 2 


152 



I 


m 

1 

90 

2 

97 

2 

112 

1 

91 

2 

96 

2 

TTT 

r 

9? 

7 

1X1 

£ 

114 

1 

no 

u 

95 

2 

115 

1 

106 

4 

109 

4 

116 

1 

111 

2 

112 

3 
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PAGE NO 


9 


timing circuit for JIM CURRIE, 2-X-76, REV 2-28-78 
NODE LISTi 

NODE NODE ELEM PIN ELEM PIN ELEM PIN ELEM PIN ... 
NO. WT. 

117 1 llA 2 115 3 

118 1 121 a 122 3 

119 1 122 2 123 3 124 3 

120 1 119 3 120 4 

121 1 79 3 80 2 


154 



NOOt tRHORS: 


END OF INPUT FUNCTION 


155 



TlfllNG triRXrUir FOir CURRIT/ 2-X-76r RTV^ZB-Te, 


PAGE NO. TIT 

start or PRPLT SOBROUTPJEj 

END OF PRPUT 3UBROUTTNE, 
start of PLACEMENTI 
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timing circuit for JIM CURRIE, 2-X-76, REV 2-28-7* 


P*Gr Nff, 


n 


UENCTHI 52, » INT.i 850,JRSP*2, TOTAL 01ST,» 0, » GOOD INT,« 0, • EQU INT * 850 

placementi 


000 99 000 98 000000000 101 0 0 0 100 0 0 0 

V2 000000000000000000000000 
ooooooooooooooooooooooooo 
ooooooooooooooooooooooooo 


0 

0 

0 

24 

2S 

26 

27 

2B 

29 

30 

31 

3? 

33 

34 

35 

36 

37 

36 

60 

112 

2 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

95 

0 

0 

45 

44 

45 

46 

47 

46 

49 

50 

SJ 

52 

53 

54 

5S 

56 

57 

113 

3 

21 

39 

0 

0 

95 

0 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

\ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6? 

65 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

4 

22 

40 

58 

0 

0 

0 

0 

n 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

fll 

H2 

H3 

84 

85 

66 

67 

68 

89 

90 

91 

106 

107 

!06 

1 09 

23 

41 

59 

77 

0 

0 

0 


ooooooooooooooooooooooooo 

ooooooooooooooooooooooooo 

Ooooooooooooooooooooooooo 

0 0 0 no 115 )16 117 lie 119 120 121 122 125 120 125 126 0 0 02 60 78 110 0 0 0 

90 0 0000000000000000000000 97 

0 0 II 5 6 7 e 9 10 11 12 15 10 15 16 17 18 19 61 79 1 1 1 1 0 0 0 

OOOOOOOOOOOOOOOOOOOOOOOOO 

ooooooooooooooooooooooooo 

oooooonnoooooooocooooooo96 

0 0 0 10 5 0 0 0 1 02 OOOOOOOOO 1 05 0 0 0 1 09 0 0 0 


total AiRt UNITS BY NODE! 

oooooooooo 

ononoQoooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

0 
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timing ClffCUIT FOR JIM CURRIF, i-f-TS, REV Z-28-7B, - - PJCE-NIT,-' T2 


lengths 

28, 

A 

INT 

.■ 1660,JRSPm2 

f 

TOTAL 

DI3T 

• * 



0, p 

6000 

1 INT. 


0 

f 

i 

EQU 

INT 

» 1660 



PLACEMENT* 






























0 

0 


0 

98 

0 

0 0 

99 


0 

0 


0 

0 


0 

0 

0 

0 


0 

100 


0 

0 

0 

101 

0 

0 

0 

92 

0 


0 

0 

0 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

a7 

48 < 

t|9 so 

51 


52 

53 


54 

55 


56 

57 

113 

3 


21 

39 

117 

7 

25 

43 

0 

0 

0 

0 

0 


0 

0 

0 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

9^ 

0 


0 

66 

67 . 

b8 69 

70 


71 

72 


73 

74 


75 

76 

4 

22 


40 

58 


8 

26 

44 

62 

0 

0 

95 

0 

0 


0 

0 

n 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

n 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 0 

0 


0 

0 


0 

0 


0 

ft 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

n 


0 

85 

86 1 

37 88 

89 


90 

91 

106 

107 

108 

109 

23 

41 


59 

77 


27 

45 

63 

81 

0 

0 

0 

0 

0 


0 

n 

0 

0 0 

0 


0 

0 


0 

0 


0 

D 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

1 18 

119 lao 121 

122 

123 

124 

125 

126 


0 

0 

42 

60 


78 

1 10 


46 

64 

82 

114 

0 

0 

0 

0 

0 


0 

0 

0 

n 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

n 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

9 

10 

11 12 

13 


14 

15 


16 

17 


18 

19 

61 

79 

111 

1 


65 

83 

US 

5 

0 

0 

0 

9« 

0 


0 

0 

0 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

96 

0 

0 


0 

28 

2R 30 31 

32 


33 

34 


35 

36 


37 

38 

60 

112 


2 

20 


84 

116 

6 

24 

0 

0 

0 

0 

0 


0 

0 

0 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 0 

0 


0 

0 


0 

0 


0 

0 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

97 

0 

0 


0 

102 

0 

0 0 

103 


0 

0 


0 

0 


0 

0 

0 

0 


0 

104 


0 

0 

0 

105 

0 

0 

0 

total rtIPt 

UNITS 

BY 

NODE* 

























0 


0 



0 

0 


0 



0 



0 



0 


0 



0 








0 


0 



0 

0 


0 



0 



0 



0 


0 



0 








0 


0 



0 

0 


0 



0 



0 



0 


0 



0 








0 


0 



0 

0 


0 



0 



0 



0 


0 



0 








0 


0 



0 

0 


0 



0 



0 



0 


0 



0 








0 


0 



0 

0 


0 



0 



0 



0 


0 



0 








0 


n 



0 

0 


0 



0 



0 



0 


t 



0 








0 


0 



0 

0 


0 



0 



0 



0 


c 



0 








0 


0 



0 

0 


0 



0 



0 



0 


0 



0 








0 


0 



0 

0 


0 



0 



0 



0 


0 



0 








0 


0 



0 

0 


0 



0 



0 



0 


0 



0 








0 


0 



0 

0 


0 



0 



0 



0 


0 



0 









0 
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TIMING CIRCUIT FOR JIM CURRIE* Z*X»76* REV 2-28-70* 


PACE NO 


13 


LENGTHx 2S* « INT.S 

J«90,JRSP*a, TOTAL 0I3T.« 

0, * GOOD INT.« 

0, » EOU INT * 2490 

placement J 





0 

0 

0 

99 

0 

0 

0 

96 

0 

0 

0 

0 

0 

0 

0 

0 

0 

101 

0 

0 

0 

100 

0 

0 

0 

92 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

• 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

70 

71 

72 

73 

7« 

75 

76 

a 

22 

40 

58 

n 

26 

44 

62 

12 

30 

48 

66 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

95 

0 

0 

89 

90 

91 

1 06 

107 

toe 

1 09 

23 


59 

77 

27 

45 

63 

61 

31 

49 

67 

65 

0 

0 

95 

rt 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

ft 

0 

0 

0 

n 

0 

0 

0 

122 

123 

12« 

12S 

126 

0 

0 

tt2 

60 

7« 

110 

46 

64 

62 

114 

50 

66 

66 

lie 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

r> 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 1 

1« 

15 

16 

1 7 

1« 

19 

61 

79 

111 

1 

65 

63 

115 

5 

69 

67 

119 

9 

0 

0 

ft 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f> 

0 

0 

0 

0 

0 

ft 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

n 

n 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

52 

53 

3^ 

35 

36 

37 

3« 

80 

112 

2 

20 

64 

116 

6 

2« 

68 

120 

10 

26 

0 

0 

0 

9U 

n 

0 

0 

n 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

97 

0 

0 

0 

51 

52 

55 

5« 

55 

56 

57 

t 1 3 

5 

21 

39 

117 

7 

25 

43 

121 

1 1 

29 

47 

0 

0 

0 

f) 

0 

0 

0 

0 

P 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0- 

0 

0 

0 

0 

0 

n 

0 

D 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

96 

0 

n 

0 

10 3 

0 
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n 

1 02 
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0 

0 

0 

0 

0 

0 

0 

0 

105 

0 

0 

0 

104 

0 

0 

n 


total 

UNITS 

BY NOOEl 








0 

0 

ft 

0 

0 
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0 

0 

ft 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 
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timing ClffCUIT FOR JIM CURRIE# 2-X-76# RFV 2-2B-78# PACF NO# tfl 

LENGTH! * INT#» 3J?0,JRSP*2# TOTAL 0I5T.* 0# # GOOD INT,« 0# « EOU INT « 3320 

PLACtHENT! 


0 

0 

n 

9H 

0 

n 

ft 

99 

■ 0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

0 

0 

0 

101 

0 

0 

0 

92 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

ft 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

ft 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

!07 

106 

1 09 

25 

91 

59 

77 

27 

95 

63 

61 

31 

99 

67 

85 

35 

53 

71 

69 
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0 

0 

0 

0 

0 

n 

0 

0 

0 

ft 

0 

ft 

<? 
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0 

ft 

ft 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

95 

0 

0 

126 

0 

0 

«2 

60 

76 

110 

96 

69 

82 

119 

50 

66 

66 

116 

59 

72 

90 

122 

0 

0 

95 

0 

0 

0 

0 

n 

0 

ft 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

n 

ft 

0 

0 

0 

ft 

ft 

0 

0 

ft 

ft 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

n 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 7 

1 6 

19 

61 

79 

1 1 1 

1 

65 

65 

115 

5 

69 

87 

119 

9 

73 

91 

123 

13 

0 

0 

0 

0 

n 

1) 

0 

0 

0 

ft 

ft 

ft 

ft 

0 

0 

0 

ft 

ft 

ft 

0 

0 

0 

0 

0 

ft 

ft 

0 

0 

0 

0 

0 

56 

57 

56 

60 

112 

2 

20 

69 

116 

6 

29 

66 

120 

10 

28 

1 06 

129 

19 

32 

0 

0 

0 

0 

0 

0 

n 

n 

0 

0 

0 

ft 

0 

ft 

ft 

0 

ft 

0 

0 

0 

0 

ft 

n 

0 

0 

0 

0 

0 

n 

n 

0 

0 

n 

n 

ft 

0 

ft 

0 

ft 

' 0 

ft 

ft 

ft 

0 

0 

0 

ft 

0 

ft 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

ft 

0 

0 

0 

ft 

0 

0 

0 

ft 

0 

ft 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

S*5 

*56 

S7 

115 

5 

21 

39 

U7 

7 

25 

93 

121 

1 1 

29 

97 

125 

15 

33 

51 

0 

0 

0 

99 

0 

0 

0 

0 

0 

0 

ft 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

96 

a 

0 

0 

7a 

7S 

76 

0 

22 

90 

58 

6 

26 

99 

62 

1? 

30 

96 

66 

16 

39 

52 

70 

0 

0 

0 

0 

0 

0 

0 

n 

n 

0 

0 

0 

0 

0 

0 

A 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

ft 

ft 

ft 

0 

0 

ft 

ft 

0 

0 

n 

ft 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

ft 

0 

ft 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

97 

0 

0 

0 

1 0? 

n 

ft 

ft 

105 

0 

0 

0 

0 

0 

ft 

ft 

0 

0 

109 

0 

0 

0 

105 

ft 

0 

0 


TOTAL 

UNITS 

fly NOOfc: 








0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

ft 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 ■ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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timing circuit for JIM CURRIE, 2-X>76, REV 2-Z8>78 


PACE NO 


IS 


LENGTH* 19, A INT.« ai50,JRSP«2, TOTAL 0IST,» 
placement J 


0 

0 

0 

99 

0 

0 

0 

96 

0 

0 

0 

92 

0 

0 

0 

0 

ft 

ft 

ft 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

bft 

7H 

1 1ft 

U6 

6U 

82 

1 la 

so 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

ft 

ft 

94 

0 

0 

79 

1 1 1 

1 

bb 

63 

US 

5 

69 

0 

0 

ft 

ft 

0 

ft 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11? 

? 

2ft 

8U 

116 

6 

2a 

86 

0 

0 

0 

0 

0 

ft 

0 

0 

ft 

0 

0 

0 

0 

0 

3 

21 

49 

117 

7 

2S 

a3 

121 

0 

0 

ft 

0 

ft 

0 

0 

ft 

0 

ft 

0 

0 

0 

0 

0 

0 

ft 

ft 

0 

ft 

ft 

0 

0 

0 

0 

0 

ft 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

22 

ao 

bn 

a 

26 

aa 

62 

12 

QU 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

m 

S9 

77 

27 

as 

65 

81 

31 

0 

0 

0 

0 

0 

ft 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

n 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

104 

0 

0 

0 

102 

0 

0 

ft 


TOTAL HIRE UNITS BY NODE: 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 n 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 


0, • GOOD INT.I 0, * EOU INT > OISO 


0 0 0 0 0 0 lOI 0 0 0 too 0 0 0 

00000000000000 
nooooooooooooo 
00000000000000 
bO 86 118 5a 72 90 12? 113 76 108 126 000 

00000000000000 
87 1 19 9 73 91 123 13 a 109 0 17 0 0 95 

OOOflOOOOOOOOOO 
00000000000000 
oooooooooooooo 

20 10 28 106 l?a |U 32 ?3 0 18 3b O 0 0 

0-0000000000000 
11 29 a7 125 15 33 51 a2 19 37 55 0 0 0 

OOOOOOOOOOOOOO 
oooooooooooooo 
oooooooooooooo 

30 a8 66 16 3a 52 70 61 38 56 7a 0 0 0 

0000000000000 97 

a9 67 as 35 53 71 89 80 57 75 107 0 0 0 

OOOOOOOOOOOOOO 

oooooooooooooo 

0000000000000 96 

0 0 0 0 0 0 1 05 0 0 0 loa o o o 


0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 8 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0.0 0 
0 0 0 0 
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timing circuit for JIM CURRIE, REV 


RAGE" no; 


16 


LENGTHS 16, F INT.s a929,JR$Ps2, TOTAL DIST,« 0, « GOOD INT.s 6, « tOU INT • adaO 

placement: 


0 

0 

0 

9ft 

n 

0 

n 

99 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

0 

0 

0 

101 

0 

0 

0 

<9^ 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

76 

115 

s 

50 

87 

11*9 

9 

73 

72 

123 

112 

4 

109 

0 

10ft 

126 

117 

63 

63 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

93 

0 

0 

65 

ft? 

24 

66 

120 

10 

26 

1 06 

124 

14 

32 

23 

0 

69 

66 

17 

36 

le 

2? 

0 

0 

95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

n 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

25 

43 

121 

1 1 

29 

47 

125 

15 

33 

51 

42 

19 

113 

46 

59 

77 

55 

79 

0 

0 

0 

n 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ib 

39 

6? 

12 

21 

46 

66 

16 

34 

52 

70 

61 

36 

114 

7 

40 

110 

41 

122 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

..•0 

' 0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

45 

4U 

81 

64 

49 

66 

85 

55 

53 

71 

89 

ni 

57 

56 

107 

74 

56 

3 

116 

0 

0 

0 

9^ 

n 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

96 

0 

0 

0 

ft 

27 

2 

31 

30 

67 

116 

54 

91 

90 

13 

60 

76 

6 

64 

20 

75 

37 

60 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

97 

0 

n 

0 

102. 

0 

0 

0 

105 

0 

0 

0 

0 

0 

0 

0 

0 

0 

104 

0 

0 

0 

105 

0 

0 

0 


TOTAL HIRE UNITS «Y NODE: 

0000000000 
0000000000 
oooooooooo 
0000000000 
0 0 0 0 0 0 0 0 0 0 
oooooooooo 
oooooooooo 
oooooooooo 
oooooooooo 
oooooooooo 
oooooooooo 
oooooooooo 
0 
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timing CINCUIT FOR JIM CURRIEr 2-X-7&> REV 


RTSE NO. IT 


LENGTHS li, « INT.S 

7926,JR3P«2» T0T»L 0IST.« 

0, • GOOD INT.* 

hS, » EOU INT « 67B5 

PLACEMENT 1 






0 

0 


0 

98 


0 

A 

0 

99 

0 

0 


0 

0 


0 

0 

0 

0 

0 

101 

0 

0 

0 

100 

0 

0 

0 


92 

0 


0 

0 


0 

0 

0 

0 

ft 

0 


0 

0 


0 

0 

0 

ft 

ft 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


0 

0 


0 

0 

0 

0 

0 

0 


0 

ft 


ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


0 

0 


0 

0 

0 

ft 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

b 

ft 

0 

0 

0 


0 

0 


0 

1 IS 


17 

77 

0 

1 

S3 

16 


45 

57 

52 

59 

33 

124 

76 

46 

21 

122 

125 

56 

0 

0 

0 


0 

0 


0 

0 


0 

ft 

ft 

0 

ft 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


91 

0 


0 

72 


3 

6B 

23 

123 

41 

11 


62 

65 


78 

44 

64 

5 

16 

83 

70 

49 

107 

71 

0 

0 

95 


0 

0 


1) 

ft 


0 

ft 

0 

0 

0 

0 


0 

t 0 


0 

. 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


0 

0 


0 

0 

0 

ft 

0 

0 


0 

0 


0 

O' 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


0 

0 


0 

ft 

0 

ft 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


0 

112 


A 

51 

b 

39 

66 

63 


66 

no 

119 

121 

47 

68 

75 

126 

79 

28 

91 

56 

0 

0 

0 


0 

0 


0 

0 


0 

ft 

0 

0 

ft 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


0 

7 


29 

1 1 1 

69 

40 

55 

27 

IIJ 

120 

87 

69 

118 

13 

9 

67 

116 

12 

5ft 

26 

0 

0 

0 


n 

0 


0 

0 


ft 

0 

0 

ft 

ft 

0 


ft 

0 


0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


0 

0 


0 

0 

0 

ft 

0 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


0 

0 


0 

ft 

0 

0 

0 

0 


0 

0 


0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


0 

uu 


0 

30 

2 

64 

36 

43 


73 

31 

48 

81 

80 

10 

61 

39 

74 

35 

14 

25 

0 

0 

0 

9U 

0 


0 

0 


0 

ft 

0 

0 

0 

0 


0 

ft 


0 

0 

ft 

0 

ft 

0 

ft 

0 

0 

0 

0 

0 

96 


0 

0 


0 

20 


U2 

19 

62 

60 

15 

24 

106 

108 


4 

54 

32 

38 

90 

37 

22 

117 

05 

109 

ft 

0 

0 


0 

0 


0 

0 


0 

0 

0 

0 

0 

0 


0 

ft 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


n 

0 


0 

ft 


0 

ft 

0 

0 

0 

0 


0 

0 


0 

ft 

ft 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 


0 

0 


0 

0 


0 

0 

ft 

ft 

0 

ft 


0 

0 


0 

0 

0 

0 

ft 

0 

ft 

ft 

0 

0 

0 

0 

97 


0 

n 


0 

102 


0 

ft 

0 

105 

0 

0 


0 

ft 


ft 

0 

ft 

0 

0 

104 

0 

0 

0 

105 

0 

0 

0 

TOTAL 

MIRE 1 

UNITS 

av 

NUDE: 






















0 



0 



0 





0 


0 



0 



0 


0 


0 







0 



0 



0 





0 


0 



0 



0 


0 


0 







n 



0 



0 





0 


0 



,0 



0 


0 


0 







0 



0 



0 





0 


0 



0 



0 


0 


0 







0 



0 



0 





0 


0 



0 



0 


0 


0 







0 



0 



0 





0 


0 



G 



0 


0 


0 







0 



0 



0 





0 


0 



0 



0 


0 


0 







0 



0 



0 





0 


0 



0 



0 


0 


0 







0 



0 



0 





0 


0 



0 



0 


0 


0 







0 



0 



0 





0 


0 



0 



0 


0 


0 







0 



0 



0 





0 


0 



0 



0 


0 


0 







0 



0 



0 





0 


0 



0 



0 


0 


0 







0 




















■ 
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TIMING CIRCUIT FOff JIH TURRIE, 2-X=76,’ HEV Z-ZS^Tt, PTSHUT. 

lengths 10, « INT.S 10486, JRSPs2, TOTAL OIST.s 0, « GOOD INT.t 157, « EOU INT ■ 7853 

PLACEMENTi 


0 

0 

0 

99 

0 

ft 

0 

96 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

101 

0 

0 

0 

100 

0 

0 

0 

92 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

112 

1 11 

126 

63 

16 

119 

115 

57 

72 

62 

47 

50 

76 

79 

51 

75 

56 

23 

52 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

95 

0 

0 

55 

u3 

120 

0 

69 

70 

99 

66 

106 

121 

59 

9 

96 

90 

86 

55 

16 

58 

123 

0 

0 

95 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

ft 

0 

ft 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

60 

6 

ai 

96 

9 

27 

66 

99 

129 

69 

122 

110 

87 

35 

39 

91 

67 

71 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

50 

7fl 

92 

17 

1 19 

2 

77 

15 

125 

61 

95 

1 1 

39 

65 

12 

90 

37 

81 

0 

0 

0 

0 

0 

' 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

ft 

ft 

0 

0 

ft 

ft 

0 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

0 

0 

0 
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MMINB CIRCUIT’ FOR JIM CURRIE, 2^-75^;“l»CV 2-2B-7«f PAfE'NO. ^3( 

START OF FIXl SOSROUTINEi 
^ QP PjXl SUBROUTINE, 
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l»^)reE RDV 



ENr or Fixi subroutine, 
3T.*?T. Pf P LACEMENT! 
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TIMING CIRCUIT FOR JIM CURRIEr Z-X-76, REV 2-ZB-78, ' P1GE“ND. ' 

LENGTHS 0, « INT,« 2<573e,JRSPs3, TOTAL OIST.s 2BR9, « GOOD INT.s 612, « EQU INT * 10037 
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END OF placement. 
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f i w iw clw c ui T r o w jxw cu wRi Cf wtv wm no, z« 

START or POST-PLACE SUBROUTINEl 
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I 
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V 
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POM • 2, 
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END OF POST-PLACE SUBROUTINE. 
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ST»RT "OF RtJUTE FUNCTIOWf 
START SMASH! r 



timing circuit for JIM CURRIt, 2-X-76f REV 2-2B-78, 


PAGE NO 


2B 


CELL RE-ORIENTATION / PIN RE-ASSIGNMtNT ; 


element 

HOW / 

PIN 

RE-ASSIGNMENT 

NUMBER 

ORIENT, 

WAS 

CHANGED TO 

2 

-7 



3 

-7 



5 

-e 



6 

-6 



6 

-9 



9 

-9 



1 1 

-7 



i2 

-6 



16 

-5 



IS 

-S 



19 

-9 



29 

-e 
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3 
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9 

3 
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T 1 -5- 

62 -5 
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■ Tpri TO CIRCUIT FDR JIR“rURRrE7~7-jrs7^r REV 


PAGE NO 




CEU. RE-ORIENTATION / PIN RE-A83IGNMENTI 

ELEMENT ROW / PIN RE-ASSIGNMENT 

NUMBER ORIENT, “ HAS ' CHANGED TO 


63 -6 

64 -7 

65 6 

3 

4 

66 -6 

3 

4 
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77 5 

3 

4 

5 

60 -8 

83 9 

3 

4 
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85 -9 

86 -4 

87 -4 
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- - -rnr ^ " - 
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121 »7 


4 
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3 
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5 
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START OF CENTER ROUTINGt 


END OF CENTER ROUTING, 
START OF SIDE ROUTINGl 

END or SIDE' ROOTTNC;' 


END ROUTE FUNCTION 



TIMING CIRCUIT FDR JIM CURRIE, 2-X-76, REV 2-26-TB, PAGE NO.' 31T 

START OF ART FUNCTION! 
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TIMING CIRCUIT FOR JIM CURRIE# 2-X-76# REV Z-28-78, 


PAGE NO, 31 


START ANALCl 
END ANALCl. 
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timing circuit for JIM CURRIE, 2-X-76, REV 2-28-78 


PAGE NO 


3c 


START ANALSl 
END ANALSl. 
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timing circuit for JIM CURRIE# 2-X-76, REV 2-2B-78, 


PAGC W.~ 

START PWRl 
END PMRl. 


“Sr 
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TI'riNG CIRCUIT FOR JIM CURRIE, 2-X-76, REV 2-28-78j' 


PAGE Nj; S«T 


START SORTl 
END SORTl. 
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timing circuit for JIM CURRIE, 2-X-76, REV 2-28-76 


PAGE NO 


55 


START ARTl 
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TIMING CIRCUIT 
ARTWORK INSTRUCTION 


FOR JIM-GURRICf 2-X-76, REV 2>2a-78, PAGE NO. 36 

DATA! 

end ARTl. 
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TIMING CIRCUIT FOR JIM CURRIE, 2-X-76, REV 2-26-78, PAGE NO, 37 

CHIP STATISTICS: 

X-STEP s ?n, Y-3TEP » \69 

6,«6 INCHtS OF METAL, ,RO INCHES OF TUMNEL, ANO 37R TUNNEL ENOS. 

CELL wn^: linear mRS: total LINEAR MILS: 

U 129.U 

b 126.9 

t> 126.1 

7 127,9 

ti 12S.1 

9 127,2 
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CHIP 

AREA 

CFLL 

ARE A 

B,P, - — - AREA 

KflRJNG — 
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MIRING 

EFFECT 
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'^ILS 

SQ. mils 

0/0 

S«. MILS 0/0 

so, MILS 
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1 06b?, U 
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2fl,R 
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59,6 


188 



timing c I hcu 1 r rtm jiw cdrrte, z-x^rer Rtr 2^26--7 ff, puge wr.' tv- 
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NUMBER 
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8 
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TIMING CIRCUIT FOR JIM CURRIE, 2-X-76, REV 2-28-78, PAGE NO. 57 

NODE CROSSOVER COUNT: 


NODE NUMBER 
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. _ . _ . 
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7 57 
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9 14 
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20 11 

21 42 
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TTWlNirnffCUIT FDR JIH CURRIE, 2-X-76, RE7 ^-^8-■7B7 
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PCL 


DELETE NOTOlO 


DELETE N0T015 

*. 1 FILES DELETED^ 7D5 GRANULES 
DELETE NQT020 


.. 1 FILES DELETED, 4 GRANULES 
DELETE N0T025 


.. I filet D£LETED7~T4D“GRANULE5 
DELETE DECODE 

.. 1 FILES DELETED, 1 GRANULES 
DELETE AHRK2C 

.. 1 FILES DELETED, 9 GRANULES 
END ^ 
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